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Legal information
Qualified Personnel

The product/system described in this documentation may be operated only by personnel
qualified for the specific task in accordance with the relevant documentation, in particular its
warning notices and safety instructions. Qualified personnel are those who, based on their
training and experience, are capable of identifying risks and avoiding potential hazards when
working with these products/systems.

Proper use of Siemens products

Note the following:

/\WARNING

Siemens products may only be used for the applications described in the catalog and in the
relevant technical documentation. If products and components from other manufacturers are
used, these must be recommended or approved by Siemens. Proper transport, storage,

the products operate safely and without any problems. The permissible ambient conditions
must be complied with. The information in the relevant documentation must be observed.

installation, assembly, commissioning, operation and maintenance are required to ensure that

© Siemens AG 2010 - 2016. All rights reserved
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Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as
well as to prevent damage to property. The notices referring to your personal safety are
highlighted in the manual by a safety alert symbol, notices referring only to property damage
have no safety alert symbol. These notices shown below are graded according to the degree of
danger.

/\DANGER

indicates that death or severe personal injury will result if proper precautions are not taken.

/\WARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

/\CAUTION
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE

indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest
degree of danger will be used. A notice warning of injury to persons with a safety alert symbol
may also include a warning relating to property damage.

1 Introduction
1.1 Machine types

These instructions are applicable for the following machine types
1LA, 1LE, 1LF, 1LG, 1LP, 1FP, 1PC, 1PF, 1PK, 1PP, 1PQ

1.2 Information for the reader
Note for 1LE1, 1FP1, 1MB1, 1PC1, 1PC3 machines

Note for 1LE1, 1PC1 and 1PC3 machines, frame sizes 80 and 90 with
central terminal box locking
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2 Safety notes

2.1 Information for those responsible for the plant
or system

This electric machine has been designed and built in accordance with the
specifications contained in Directive 2006/95/EC up to April 19, 2016 - and from April
20, 2016 according to Directive 2014/35/EU ("Low-Voltage Directive") and is intended
for use in industrial plants. Please observe the country-specific regulations when
using the electric machine outside the European Community. Follow the local and
industry-specific safety and setup regulations.

The persons responsible for the plant must ensure the following:

® Planning and configuration work and all work carried out on and with the machine
is only to be done by qualified personnel.

® The operating instructions must always be available for all work.

® The technical data as well as the specifications relating to the permissible
installation, connection, ambient and operating conditions are taken into account
at all times.

® The specific setup and safety regulations as well as regulations on the use of
personal protective equipment are observed.

Note

Use the services and support provided by the appropriate Service Center
(Page 107) for planning, installation, commissioning, and servicing work.

You will find safety instructions in the individual sections of this document. Follow the
safety instructions for your own safety, to protect other people and to avoid damage
to property.

Observe the following safety instructions for all activities on and with the machine.

2.2 The five safety rules

For your own personal safety and to prevent material damage when carrying out any
work, always observe the safety-relevant instructions and the following five safety
rules according to EN 50110-1 "Working in a voltage-free state". Apply the five safety
rules in the sequence stated before starting work.
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Five safety rules

1. Disconnect the system.
Also disconnect the auxiliary circuits, for example, anti-condensation heating.

2. Secure against reconnection.

3. Verify absence of operating voltage.

4. Ground and short-circuit.

5. Provide protection against adjacent live parts.

To energize the system, apply the measures in reverse order.

2.3 Qualified personnel

All work at the machine must be carried out by qualified personnel only. For the
purpose of this documentation, qualified personnel is taken to mean people who fulfill
the following requirements:

® Through appropriate training and experience, they are able to recognize and
avoid risks and potential dangers in their particular field of activity.

® They have been instructed to carry out work on the machine by the appropriate
person responsible.

24 Safe handling

Workplace safety depends on the attentiveness, care, and common sense of the
personnel who install, operate, and maintain the machine. In addition to the safety
measures cited, as a matter of principle, the use of caution is necessary when you
are near the machine. Always pay attention to your safety.

Also observe the following to prevent accidents:

® General safety regulations applicable in the country where the machine is
deployed.

e Manufacturer-specific and application-specific regulations
® Special agreements made with the operator
® Separate safety instructions supplied with the machine

e Safety symbols and instructions on the machine and its packaging
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/I\WARNING
A Live parts
Electric machines contain live parts.

Fatal or severe injuries and substantial material damage can occur if the
covers are removed or if the machine is not handled, operated, or
maintained properly.

o Always observe the “five safety rules" (Page 57) when carrying out
any work on the machine.

e Only remove the covers using the methods described by these
operating instructions.

e Operate the machine properly.
e Regularly and correctly maintain the machine.

/I\WARNING
Rotating parts
Electric machines contain dangerous rotating parts.

Fatal or severe injuries and substantial material damage can occur if the
covers are removed or if the machine is not handled, operated, or
maintained properly.

e Only remove the covers using the methods described by these
operating instructions.

e Operate the machine properly.
e Perform regular maintenance on the machine.
e Secure free-standing shaft ends.

/I\WARNING

Hot surfaces
Electric machines have hot surfaces. Do not touch these surfaces. They
could cause burns.

o Allow the machine to cool before starting work on the machine.

e Only remove the covers using the methods described by these
operating instructions.

e Operate the machine properly.
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/I\CAUTION
& Hazardous substances
Chemical substances required for the setup, operation and maintenance

of machines can present a health risk.

Poisoning, skin damage, cauterization of the respiratory tract, and other
health damage may result.

¢ Read the information in these operating instructions and the product
information supplied by the manufacturer.

e Observe the relevant safety regulations and wear the personal
protective equipment specified.
/I\ CAUTION

Flammable substances

Chemical substances required for the setup, operation and maintenance of
machines may be flammable.

Burns and other damage to health and material may result.

¢ Read the information in these operating instructions and the product information
supplied by the manufacturer.

e Observe the relevant safety regulations and wear the personal protective
equipment specified.

/I\WARNING

Interference to electronic devices caused by electrical power equipment

Electrical power equipment generate electric fields during operation. Potentially
lethal malfunctions can occur in medical implants, e.g. pacemakers, in the vicinity of
electrical power equipment. Data may be lost on magnetic or electronic data
carriers.

¢ ltis forbidden for people with pacemakers to enter the vicinity of the machine.

o Protect the personnel working in the plant by taking appropriate measures, such
as erecting identifying markings, safety barriers and warning signs and giving
safety talks.

e Observe the nationally applicable health and safety regulations.

e Do not carry any magnetic or electronic data media.
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Description

2.5 Interference voltages when operating the
converter
/I\WARNING

Interference voltages when operating the converter

When a converter is in operation, the emitted interference varies in strength
depending on the converter (manufacturer, type, interference suppression
measures undertaken). On machines with integrated sensors (e.g. PTC
thermistors), interference voltages caused by the converter may occur on the
sensor lead. This can cause faults which can result in eventual or immediate death,
serious injury or material damage.

Observe the EMC instructions of the converter manufacturer in order to avoid
exceeding the limit values according to IEC/EN 61000-6-3 for drive systems
comprising machine and converter. You must put appropriate EMC measures in
place.

3 Description

Additional languages in the Internet

You can find the operating instructions in other languages on the Internet page:
http://support.industry.siemens.com (Page 107)

If you require additional language versions, please contact the Siemens Service
Center (Page 107).

Intended use of the machines

These machines are intended for industrial installations. They comply with the
harmonized standards of the series EN / IEC 60034 (VDE 0530). It is prohibited that
these motors are used in hazardous zones if the marking on the rating plate does not
explicitly permit line or converter operation. If other/more wide-ranging demands (e.g.
protection so that they cannot be touched by children) are made in special cases —
i.e. use in non-industrial installations — these conditions must have been complied
with in the plant or system itself when the motors are installed.

Note
Machine directive

Low-voltage motors are components designed for installation in machines in
accordance with the current Machinery Directive. Commissioning is prohibited until it
has been absolutely identified that the end product is in conformance with this
Directive. Observe machinery directive EN 60204-1!
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3.1 Operating UL-certified machines with a
converter

Note
Operating a machine with a converter

Implement all machines of the overall machine-converter system according to UL-File
E227215 assuming that the machines are only to be operated with a converter and
are supplied with UL certificate.

The company operating the equipment is responsible for implementing this in the
actual application.

3.2 CE marking

Note
Use of machines without CE identification

Machines without € € marking are intended for operation outside the European
Economic Area (EEA). Do not use any machines without CE mark within of the EEA!

3.3 IE2 marking
[E2|35imes
Note

IE2 marking

Since January 1, 2015, according to REGULATION (EC) No. 640/2009, low-voltage
motors with power ratings above 7.5 kW up to 375 kW — and with efficiency IE2 —
have this label.

This is mandatory within the European Economic Area (EEA). Customers are solely
responsible in ensuring the correct use.

When connecting the machine to a converter, carefully observe the rules and notes
in Chapter "Connecting a converter."

3.4 Regulations

The regulations and standards used as basis to design and test this machine are
stamped on the rating plate. The machine design basically complies with the
following standards:
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Table 3-1 Applicable general regulations

Feature

Standard

Dimensioning and operating behavior

EN / IEC 60034-1

Procedure for determining the losses and the efficiency of
rotating electrical machines and inspections

EN / IEC 60034-2-1
EN / IEC 60034-2-2
EN /IEC 60034-2-3

Degree of protection

EN / IEC 60034-5

Cooling

EN / IEC 60034-6

Type of construction

EN /1EC 60034-7

Terminal designations and direction of rotation

EN /IEC 60034-8

Noise emission

EN /1EC 60034-9

Starting characteristics of rotating electrical machines

EN /1EC 60034-12

Vibration severity grades

EN /IEC 60034-14

Efficiency classification of three-phase squirrel-cage in-
duction motors

EN / IEC 60034-30

IEC standard voltages

IEC 60038

3.5 Forced ventilation (optional)

Forced ventilation (optional): Type of cooling IC 416 in accordance with

EN /1EC 60034-6

Cooling that does not depend on the speed is achieved by means of a separately

driven fan wheel (forced ventilation). Forced ventilation does not depend on the

operating state of the machine.

The fan wheel for the external flow of cooling air is powered by an independent

module and is enclosed by the fan cover.

3.6 Degree of protection

The machine has a type of protection as stamped on the rating plate, and can be

installed in dusty or humid environments.
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3.7 Environmental conditions
Limit values for the standard version

Relative humidity for ambient tempera- Max. 55 %
ture Tamb 40 °C

Ambient temperature -20 °C to +40 °C
Installation altitude <1000 m
Air with normal oxygen content, usually 21 % (VIV)

If the environmental conditions are different from the details listed here, then the
values on the rating plate will apply.

The machine is suitable for tropical climates.

4 Preparing for use

Good planning and preparation of machine applications are essential in terms of
keeping installation simple and avoiding errors, ensuring safe operation, and allowing
access to the machine for servicing and corrective maintenance.

This chapter outlines what you need to consider when configuring your plant in
relation to this machine and the preparations you need to make before the machine
is delivered.

4.1 Safety-related aspects to consider when
configuring the plant

A number of residual risks are associated with the machine. These are described in
the chapter titled "Safety information" (Page 57) and in related sections.

Take appropriate safety precautions (covers, barriers, markings, etc.) to ensure the
machine is operated safely within your plant.

4.2 Observing the operating mode

Observe the machine's operating mode. Use a suitable control system to prevent
overspeeds, thus protecting the machine from damage.
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4.3 Delivery

Checking the delivery for completeness

The drive systems are put together on an individual basis. When you take receipt of
the delivery, please check immediately whether the items delivered are in
accordance with the accompanying documents. Siemens will not accept any claims
relating to items missing from the delivery and which are submitted at a later date.

® Report any apparent transport damage to the delivery agent immediately.

® Report any apparent defects/missing components to the appropriate SIEMENS
office immediately.

Archive the safety and commissioning notes provided in the scope of delivery as well
as the optionally available operating instructions so that these documents are always
easily accessible.

The rating plate optionally enclosed as a loose item with the delivery is provided to
enable the motor data to be attached on or near the machine or installation.

4.4 Transport and storage

When carrying out any work on the machine, observe the general safety instructions
(Page 57) and the specifications contained in EN 50110-1 regarding safe operation
of electrical equipment.

/I\WARNING

Risk of dropping and swinging when transported suspended

If you transport the motor suspended from cables or ropes, the cables or ropes can
break, e.g. as a result of damage. Further, if not adequately attached, the motor can
swing. This can result in death, serious injury, or material damage.

e Use additional, suitable lifting equipment for transport and during installation.
e Two cables alone must be able to carry the complete load.
o Prevent the lifting equipment from sliding by appropriately securing it.
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/I\WARNING

Toppling over or slipping of the motor

The motor can slide or topple over if it is not correctly lifted or transported. This can
result in death, serious injury, or material damage.

e Use all the lifting eyes on the machine.

* When using the lifting eyes on the machine, do not attach any additional loads
or weight. The lifting eyes are only designed for the weight of the machine itself.

e Any eyes that are screwed in must be tightly fastened.
e Eyebolts must be screwed in right up to their supporting surface.
e Comply with the permissible eyebolt loads.

o When necessary, use suitably dimensioned transport equipment, for example
hoisting straps (EN1492-1) and load restraints (EN12195-2).

Note

When lifting the machines for transport, only lift them in a position that corresponds to
their basic construction type.

The type of construction of the machine is stated on the rating plate.
441 Storage

Storing outdoors

NOTICE

Damage to the motor
Damage can occur if incorrectly stored.

Take all precautions to protect the motor under extreme climatic conditions, e.g.
salt-laden and/or dusty, moist/humid atmospheres.

Choose a dry storage location which is safe from flooding and free from vibration.
Repair any damage to the packaging before putting the equipment into storage if this
is necessary to ensure proper storage conditions. In order to ensure protection
against ground moisture, locate machines, equipment and crates on pallets, wooden
beams or foundations. Prevent equipment from sinking into the ground. Do not
impede air circulation under the stored items.

Covers or tarpaulins used to protect the equipment against the weather must not
come into contact with the surfaces of the equipment. Use wooden spacer elements
to ensure that air can circulate freely around the equipment.

Standard machines
66 56100000002001, 01/2016



Preparing for use

Storing indoors

The storage rooms must provide protection against extreme weather conditions.
They must be dry, free from dust, frost and vibration and well ventilated.

Bare metal surfaces

For transport, the bare surfaces (shaft ends, flange surfaces, centering edges)
should be coated with an anti-corrosion agent which will last for a limited amount of
time (<6 months). Apply suitable anti-corrosion measures for longer storage times.
Condensation drain hole

Open any condensation drain holes to drain the condensation depending on the
environmental conditions, every six months at the latest.

Storage temperature
Permissible temperature range: -20 °C to +50 °C

The relative humidity of the air should be less than 60 %.

For machines that have a special design regarding the coolant temperature in the
operating state or the installation altitude, other conditions could apply regarding the
storage temperature. In this case, refer to the machine rating plate for data on the
coolant temperature and installation altitude.

Storage time

Turn the shafts 1x every year to avoid bearing brinelling. Prolonged storage periods
reduce the useful life of the bearing grease (aging).

Open bearings

® For open bearings, e.g. 1Z, check the status of the grease when stored for longer
than 12 months.

® Replace the grease if it is identified that the grease has lost its lubricating
properties or is polluted. The consistency of the grease will change if
condensation is allowed to enter.

Closed bearings

® For sealed bearings, replace the DE and NDE bearings after a storage time of 48
months.
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NOTICE

Storage
The motor can be damaged if you use it or store it unprotected outdoors.

o Protect the motor against intensive solar radiation, rain, snow, ice and dust. Use
a superstructure or additional cover, for example.

e If required, contact the Siemens Service Center, or technically coordinate
outdoors use.

4.5 Electromagnetic compatibility

Note

If the torque levels are very unequal (e.g. when a reciprocating compressor is being
driven), a non-sinusoidal machine current will be induced whose harmonics can have
an impermissible effect on the supply system and cause impermissible interference
emissions as a result.

Note
Converter

o If operated with a frequency converter, the emitted interference varies in strength,
depending on the design of the converter (type, interference suppression
measures, manufacturer).

e Avoid that the specified limit values stipulated for the drive system (consisting of
the motor and converter) are exceeded.

e You must observe the EMC information from the manufacturer of the converter.

e The most effective method of shielding is to conductively connect a shielded
machine supply cable to the metal terminal box of the machine (with a metal
screw connection) over a large surface area.

e On machines with integrated sensors (e.g. PTC thermistors), disturbance
voltages caused by the converter may occur on the sensor cable.
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4.6 Converter operation

4.6.1 Parameterizing the converter

e |f the design of the motor requires connection to a particular converter type, the
rating plate will contain corresponding additional information.

® Correctly parameterize the converter. Parameterizing data can be taken from the
machine rating plate (not the supplementary rating plate with the operating data
when connected to a converter).
You can find parameter data here:

— In the operating instructions for the converter.
— In the SIZER engineering tool
— In the SINAMICS Configuration Manuals.

— For explosion-protected machines, also in the declaration of compliance with
the order 2.1.

® Do not exceed the specified maximum speed limit nmax. You can either find this
on the rating plate nmax, under the supplementary plate for converter operation as
the highest speed, or in Catalog D81.1.

® Check that it is guaranteed that the machine is cooled for commissioning.

4.6.2 Reducing bearing currents during operation with
converter (low voltage)

Taking the following actions will reduce the bearing currents:

® Ensure that the contacts are established over a large area. Solid copper cables
are not suitable for high frequency grounding because of the skin effect.

Equipotential bonding conductors:

Use equipotential bonding conductors:

e Between motor and driven machine

e Between motor and converter

® Between the terminal box and the RF grounding point at the motor enclosure.
Selecting and connecting the cable:

As far as possible, use symmetrically arranged, shielded connection cables. The
cable shielding, made up of as many strands as possible, must have good electrical
conductivity. Braided shields made of copper or aluminum are very suitable.

® The shield is connected at both ends, at the motor and converter.
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To ensure good discharging of high-frequency currents, provide contacting over a
large surface area:

— as contact established through 360° at the converter
— at the motor, for instance with EMC glands at the cable entries

If the cable shield is connected as described, then it ensures the specified
equipotential bonding between the motor enclosure and converter. A separate RF
equipotential bonding conductor is then not necessary.

N O
oe) O

@

Concentric copper or aluminum shield Steel armor

If the cable shield is not connected due to special secondary conditions, or not
adequately connected, then the specified equipotential bonding is not provided. In
this particular case, use a separate RF equipotential bonding conductor:

— Between the motor enclosure and protective ground rail of the converter.
— Between motor enclosure and driven machine

— Use braided flat copper straps or high-frequency cables with finely-stranded
conductors for the separate RF equipotential bonding cable. Solid copper
cables are not suitable for high frequency grounding because of the skin
effect.

— Ensure that the contacts are established over a large area.

Overall system design

To specifically reduce and prevent damage caused by bearing currents, you must
consider the system as a whole, which comprises the motor, converter, and driven
machine. The following precautions help to reduce bearing currents:

70

In the overall system, set up a properly meshed grounding system with low
impedance.

Use the common-mode filter (damping cores) at the converter output. The
Siemens sales representative is responsible for selection and dimensioning.

Limit the rise in voltage by using output filters. This dampens the harmonic
content in the output voltage.
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Note
Converter documentation

The operating instructions for the converter are not part of this documentation. Refer
also to the configuration information for the converter.

4.6.3 Insulated bearings when operated with a converter

If the machine is operated from a low-voltage converter, insulated bearings are fitted
at the NDE and an insulated encoder with insulated bearings (option).

Comply with the plates on the machine relating to bearing insulation and possible
bridges.

L4
A—1"7 A

@  Driving machine ® Insulated bearings
® Motor ® Insulated tachometer fitting
® Coupling

Figure 4-1 Schematic representation of a single drive

NOTICE

Bearing damage

The bearing insulation must not be bridged. Damage may be caused to the
bearings if there is a flow of current.

e Also for subsequent installation work, such as the installation of an automatic
lubrication system or a non-insulated vibration sensor, make sure that the
bearing insulation cannot be bridged.

o Contact the Service Center, if necessary.
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Tandem operation

If you connect two motors in series in "tandem operation", install an insulated
coupling between the motors.

]
®
\

'—Af ® TAD"DT @

I A4

@  Driving machine ®  Insulated bearings
® Motor ® Insulated tachometer fitting
® Coupling ® Insulated coupling

Figure 4-2 Schematic representation of a tandem drive

NOTICE

Bearing damage

If the coupling between the motors of the tandem drive is not insulated, bearing
currents can cause damage to the drive-end bearings of both motors.

Use an insulated coupling to link the motors.

46.4 Operation with insulated coupling (EX)

If you connect two motors in series in "tandem operation”, fit a coupling between the
motors; this coupling should satisfy the ATEX Directive or the regulations that apply
in the country where the equipment is installed.

5 Installation

When carrying out any work on the machine, observe the general safety instructions
(Page 57) and the specifications contained in EN 50110-1 regarding safe operation
of electrical equipment.
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Note
Loss of conformity with European directives

In the delivery state, the machine corresponds to the requirements of the European
directives. Unauthorized changes or modifications to the machine lead to the loss of
conformity with European directives and the loss of warranty.

5.1 Preparing for installation

5.1.1 Requirements for installation
The following requirements must be satisfied prior to starting installation work:
e Staff have access to the operating and installation instructions.

® The machine is unpacked and ready for mounting at the installation location.

Note
Measure the insulation resistance of the winding before starting installation work

Wherever possible, measure the insulation resistance of the winding before
starting installation work. If the insulation resistance lies below the specified
value, take appropriate remedial measures. These remedial measures may
necessitate the machine being removed again and transported.

Note
Note also the technical data on the rating plates on the motor enclosure.

NOTICE

Damage to the motor

To avoid material damage, before commissioning, check whether the correct
direction of rotation of the machine has been set on the customer side, e.g. by
decoupling from the driven load.

51.2 Insulation resistance

5.1.2.1 Insulation resistance and polarization index

Measuring the insulation resistance and polarization index (PI) provides information
on the condition of the machine. It is therefore important to check the insulation
resistance and the polarization index at the following times:

e Before starting up a machine for the first time
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® After an extended period in storage or downtime

e Within the scope of maintenance work

The following information is provided regarding the state of the winding insulation:
® |s the winding head insulation conductively contaminated?

® Has the winding insulation absorbed moisture?

As such, you can determine whether the machine needs commissioning or any
necessary measures such as cleaning and/or drying the winding:

e Can the machine be put into operation?
® Must the windings be cleaned or dried?
Detailed information on testing and the limit values can be found here:

"Testing the insulation resistance and polarization index" (Page 74)

5122 Testing the insulation resistance and polarization index

/I\WARNING
A Hazardous voltage at the terminals

During and immediately after measuring the insulation resistance or the
polarization index (PI) of the stator winding, hazardous voltages may be
present at some of the terminals. Contact with these can result in death,
serious injury or material damage.

o If any power cables are connected, check to make sure line supply
voltage cannot be delivered.

o Discharge the winding after measurement until the risk is eliminated,
e.g. using the following measures:

— Connect the terminals with the ground potential until the recharge
voltage drops to a non-hazardous level

— Attach the connection cable.

Measure the insulation resistance

1. Before you begin measuring the insulation resistance, please read the operating
manual for the insulation resistance meter you are going to use.

Make sure that no power cables are connected.

Measure the winding temperature and the insulation resistance of the winding in
relation to the machine enclosure. The winding temperature should not exceed
40° C during the measurement. Convert the measured insulation resistances in
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accordance with the formula to the reference temperature of 40° C. This thereby
ensures that the minimum values specified can be compared.

4. Read out the insulation resistance one minute after applying the measuring
voltage.

Limit values for the stator winding insulation resistance

The following table specifies the measuring voltage and limit values for the insulation
resistance. These values correspond to IEEE 43-2000 recommendations.

Table 5-1 Stator winding insulation resistance at 40° C
VN [V] VMeas [V] Rec [MQ]
U <1000 500 25
1000 < U = 2500 500 (max. 1000) 100
2500 < U <5000 1000 (max. 2500)
5000 < U < 12000 2500 (max. 5000)
U > 12000 5000 (max. 10000)

Urated = rated voltage, see the rating plate
Umeas = DC measuring voltage
Rc = minimum insulation resistance at reference temperature of 40° C

Conversion to the reference temperature

When measuring with winding temperatures other than 40° C, convert the measuring
value to the reference temperature of 40° C according to the following equations from
IEEE 43-2000.

(1) Rc | Insulation resistance converted to 40° C reference tem-
perature
Rc = Kt - Rt kr | Temperature coefficient according to equation (2)

Rt | Measured insulation resistance for measuring/winding
temperature T in °C

(2) 40 | Reference temperature in °C
10 | Halving/doubling of the insulation resistance with 10 K

Kr = (0.5) “0-T10 | T | Measuring/winding temperature in °C

In this case, doubling or halving the insulation resistance at a temperature change of
10 K'is used as the basis.

® The insulation resistance halves every time the temperature rises by 10 K.
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® The resistance doubles every time the temperature falls by 10 K.

For a winding temperature of approx. 25° C, the minimum insulation resistances are
20 MQ (U < 1000 V) or 300 MQ (U > 1000 V). The values apply for the complete
winding to ground. Twice the minimum values apply to the measurement of individual
assemblies.

® Dry, new windings have an insulation resistance of between 100 and 2000 MQ, or
possibly even higher values. An insulation resistance value close to the minimum
value could be due to moisture and/or dirt accumulation. The size of the winding,
the rated voltage and other characteristics affect the insulation resistance and
may need to be taken into account when determining measures.

e Over its operating lifetime, the motor winding insulation resistance can drop due
to ambient and operational influences. Calculate the critical insulation resistance
value depending on the rated voltage by multiplying the rated voltage (kV) by the
specific critical resistance value. Convert the value for the current winding
temperature at the time of measurement, see above table.

Measuring the polarization index

1. To determine the polarization index, measure the insulation resistances after one
minute and ten minutes.

2. Express the measured values as a ratio:
Pl = Rinsul 10 min / Rinsul 1 min
Many measuring devices display these values automatically following the
measurement.

For insulation resistances > 5000 MQ, the measurement of the Pl is no longer
meaningful and consequently not included in the assessment.

R 10 min) / R(1 min) Assessment
=2 Insulation in good condition
<2 Dependent on the complete diagnosis of the insulation
NOTICE

Damage to insulation

If the critical insulation resistance is reached or undershot, this can damage the
insulation and cause voltage flashovers.

e Contact the Service Center (Page 107).

e |f the measured value is close to the critical value, you must subsequently check
the insulation resistance at shorter intervals.
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Limit values of the anti-condensation heating insulation resistance

The insulation resistance of the anti-condensation heating with respect to the
machine housing should not be lower than 1 MQ when measured at 500 V DC.

5.2 Installation

5.21 Cooling

/I\WARNING

Overheating and failure of the motor

Death, severe injury or material damage can occur if you do not carefully observe
the following points.

e Do not obstruct ventilation.

o Prevent the air expelled by neighboring equipment from being immediately
sucked in again.

e For machines with a vertical type construction with air entry from above, prevent
the ingress of foreign bodies and water in the air entry openings (standard IEC /
EN 60079-0).

¢ If the shaft extension is facing upwards, liquid must be prevented from entering
by moving along the shaft.

/I\WARNING

Damage caused by small parts falling in

Material damage and injury can occur if the fan is destroyed and therefore the
motor overheats.

e For types of construction with the shaft extension facing downwards, prevent
small parts from falling into the fan cover by providing suitable covers (standard
IEC / EN 60079-0).

¢ Prevent the cooling airflow from being reduced as a result of covers that might
be in place.
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Table 5-2 Minimum dimension "X" for the distance between neighboring modules

and the air intake of the machine

Frame size X
[mm]

63...71 15
80 ... 100 20
112 25
132 30
160 40
180 ... 200 90
225 ... 250 100
280 ... 315 110

5.2.2 Balancing

The rotor is dynamically balanced. The balancing quality corresponds to vibration
severity grade "A" for the complete machine as standard. The optional vibration

severity grade "B" is indicated on the rating plate.

The declaration regarding the type of featherkey for balancing is generally marked on

the rating plate and optionally on the face of the shaft end.

Designation:

® As a standard measure, balancing is carried out dynamically with a half

featherkey (code "H") in accordance with ISO 8821.

® "F" means balancing with a whole featherkey (optional version).

e "N" means balancing without a featherkey (optional version).
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/I\CAUTION

Incorrect installation or removal

To avoid injury and material damage, carefully observe general touch protection
measures for output transmission elements:

The general touch protection measures for drive output elements must be
observed.

Drive output elements may only be pushed on or pulled off with the correct
equipment.

The feather keys are only locked against falling out during shipping. If you
commission a machine without a drive output element, the feather keys must be
secured to prevent them from being thrown out.

Align the offset at the coupling between electrical machines and the driven machines
so that the maximum permissible vibration values according to ISO 10816 are not
exceeded.

5.3 Alignment and mounting

Observe the following when aligning and mounting:

Ensure a flat and uniform contact surface for foot and flange mounting.
Precisely align the machine when couplings are used.

Ensure that the mounting surfaces are clean and free of any dirt.
Remove any anti-corrosion protection using white spirit.

Avoid installation-related resonances with the rotating frequency and twice the
line frequency.

Note any unusual noise when the rotor is manually turned.
Check the direction of rotation with the motor uncoupled.
Avoid rigid couplings.

Repair any damage to the paint, this must be done immediately and correctly.

Frame size Flatness
[mm]
<132 0.10
160 0.15
=180 0.20
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6

Electrical connection

When carrying out any work on the machine, observe the general safety instructions
(Page 57) and the specifications contained in EN 50110-1 regarding safe operation
of electrical equipment.

VAN

6.1

80

/\DANGER

Hazardous voltages

Death, injury or material damage can occur. Note the following safety
information before connecting-up the machine:

e Only qualified and trained personnel should carry out work on the
machine while it is stationary.

¢ Disconnect the machine from the power supply and take measures to
prevent it being reconnected. This also applies to auxiliary circuits.

e Check that the machine really is in a no-voltage condition.

o Establish a safe protective conductor connection before starting any
work.

¢ |f the incoming power supply system displays any deviations from the
rated values in terms of voltage, frequency, curve form or symmetry,
such deviations will increase the temperature and influence
electromagnetic compatibility.

e Operating the machine on a line supply system with a non-grounded
neutral point is only permitted over short time intervals that occur
rarely, e.g. the time leading to a fault being eliminated (ground fault of
a cable, EN 60034-1).

Terminal box

/\DANGER

Hazardous voltage

Electric motors have high voltages. When incorrectly handled, this can
result in death or severe injury.

Switch off the machine so that it is in a no-voltage condition before you
open the terminal box.
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NOTICE

Damage to the terminal box

If you incorrectly carry out work on or in the terminal box, this can result in material
damage. You must observe the following to avoid damaging the terminal box:

e Ensure that the components inside the terminal box are not damaged.

e It must be ensured that there are no foreign bodies, dirt or moisture in the
terminal box.

e Close the terminal box using the original seal so that it is dust tight and water
tight.

e Use O-rings or suitable flat gaskets to seal entries in the terminal box (DIN
42925) and other open entries.

¢ Please observe the tightening torques for cable glands and other screws.
e When performing a test run, secure the feather keys without output elements.

/I\WARNING

Hazardous voltage

Loosening the safety torx screw can result in death, serious injury or
material damage.

Do not loosen the safety torx screw with respect to the center terminal,
as this ensures a conductive connection between the grounding
conductor and frame!

NOTICE

Serious damage to the machine
Failure to observe these measures will destroy the motor.
¢ Only rotate the terminal box if the connection cables have still not been laid.

o If you release the safety torx screw at both sides of the outer connecting
terminals, this can destroy the machine.
o Remove the three large snap hooks on the terminal board before rotating the

the terminal box. Keep the snap hooks pressed while rotating the terminal box
and use a screwdriver to re-engage when finished.
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6.1.1 Optional terminal board (star or delta circuit)

NOTICE
Arcing at the optional terminal board can destroy the machine
In order to avoid destroying the machine:

e To change the operating mode, always press the jumper fully into the base of
the slot and use the red locking lever to ensure that it is engaged.

6.1.2 Protruding connection cables

/I\WARNING
A Risk of short-circuit and voltage hazard

A short circuit can occur if connecting cables are clamped and crushed
between parts of the enclosure and the cover plate.
This can result in death, severe injury and material damage.

o During disassembly and particularly when installing the cover plate,
make sure that the connecting cables are not clamped between
enclosure parts and the cover plate.

/I\CAUTION

Damage to connecting cables that are freely led out

You must observe the following note to avoid damaging connecting cables that are
freely led out:

e It must be ensured that there are no foreign bodies, dirt, or moisture in the
terminal base of the machine enclosure.

e Use O-rings or suitable flat gaskets to seal entries in cover plates (DIN 42925)
and other open entries.

¢ Seal the terminal base of the machine enclosure using the original seal of the
cover plate to prevent dust and water from entering.

o Please observe the tightening torques for cable glands and other screws.
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6.1.3 Knockout openings

NOTICE

Damage to the terminal box
To avoid damaging the terminal box:

e Knockout openings in the terminal box must be knocked out using appropriate
methods.

e Do not damage the terminal box, the terminal board, the cable connections etc.
inside the terminal box.

6.1.4 Installation and routing

NOTICE

Damage to terminal board
The terminal board can be damaged for incorrect installation and routing. You must
apply the following measures to avoid damaging the terminal board:

* Remove the screw-type connections (EN 50262) only when the terminal box is
closed.

e Tighten the screw-type connections to rated torque value only when the terminal
box is closed.

¢ Tighten the screw-type connections only finger tight when the terminal box is
open.

o Make sure that the three large snap hooks are engaged when tightening the
screw connections.
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6.2 Tightening torques
6.2.1 Electrical connections - Termincal board connections
Table 6-1 Tightening torques for electrical connections on the terminal board
Thread | M35| M4 | M5 | M6 | M8 | M10 | M12 | M16
Nm | min| 0,8 0,8 1,8 2,7 55 9 14 27
Ma | 1,2 1,2 2,5 4 8 13 20 40
X.
6.2.2 Cable glands
Note

Avoid damaging the cable jacket.

Adapt the tightening torques to the cable jacket materials.

You should refer to the table in order to find the correct tightening torque for any
metal and plastic cable glands that are to be mounted directly on the machine, as
well as for any other screw-type connections (such as adapters).

Table 6-2 Tightening torques for cable glands
Metal Plastic Clamping range [mm] Oring
+ 10% ] Standard Cord
[Nm] *[,\]g]f’ -30°C ... 100 °C [ﬂf‘ﬁ]
Ex Ex
-30°C...90°C -60 °C ... 90 °C

M12x 1.5 8 1.5 3.0..7.0 -

M16x 1.5 10 2 45..10.0 6.0...10.0

M20x 1.5 12 4 7.0...13.0 6.0...12.0

M25x1.5 9.0...17.0 10.0 ... 16.0

M32x 15 18 11.0...21.0 13.0 ... 20.0 2

M40x 1.5 6 19.0 ... 28.0 20.0 ... 26.0

M50x 1.5 20 26.0 ... 35.0 25.0...31.0

M 63 x 1.5 34.0...45.0 -
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6.2.3 Terminal boxes, end shields, grounding conductors,
sheet metal fan covers

If no other tightening torques are specified, then the values in the following table

apply.

Table 6-3 Tightening torques for screws on the terminal box, end shields, screw-
type grounding conductor connections

Thread & M M4 M5 | M6 | M8  M10|M12 | M16 | M20
3.5

N [mn | 08| 2 | 35| 6 |16 | 28 | 46 | 110 | 225
M ‘max | 1.2 | 3 5 9 |24 | 42 | 70 | 165 | 340

Table 6-4 Tightening torques for self-tapping screws on the terminal box, end
shields, screw-type grounding conductor connections, sheet metal fan

covers
Thread & M4 M5 M6
Nm min 4 7,5 12,5

max 5 9,5 15,5
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6.3 General information on connecting the
grounding conductor

The machine's grounding conductor cross-section must comply with EN / IEC 60034-
1.

Please also observe installation regulations such as those specified in
EN / IEC 60204-1.

6.4 Conductor connection

/I\WARNING

Short-circuit hazard

Connection and installation errors at connecting cables and cover washers can
result in a short-circuit. Death or serious physical injury can result.

Note the following precautionary measures:
¢ Do not lay connection cables over the central dome of the terminal board.

¢ Observe the opening direction and the mounting position of the cover washers
on the terminal board.
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6.4.1 Type of conductor connection

Terminal board Con-
ductor
cross-
section
[mm?]

Connection with cable

lug /®

DIN 46 234 /@ 5

Bend down the cable
lug for the connection.

Connection of an indi-
vidual conductor with
terminal clamp

@)/ /@ .. 10

Connection of two
conductors of approxi-
mately the same thick-
ness with terminal
clamp

.25

@ Link rail

@ Power supply cable
® Motor connecting cable

@® Cover washer
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6.5

VAN

Connecting converters

NOTICE

Excessively high supply voltage

Material damage can occur if the supply voltage is too high for the
insulation system.

The machines can be operated with line voltages < 500 V with
SINAMICS G converters and SINAMICS S converters (uncontrolled and
controlled infeed) when maintaining the permissible peak voltages.

The maximum permissible voltage rate of rise (gradient) is 9 kV/us.
Ucondustor-conductor < 1500 V; Uconductor»grounds 1100 V

For VSD machines, the following data apply:
Uconductor-conductor < 1600 V, U conductor-ground <1400 V, voltage rise times of
ts > 0.1 ys.

See the list of additional operating instructions.

6.6

Before closing the terminal box/terminal base of the machine enclosure, check the
following:

8

Final checks

Establish the electrical connections in the terminal box in accordance with the
details in the sections above and tighten with the correct torque.

Maintain air clearances between non-insulated parts:
255 mmupto690V, =8 mm upto 1000 V.

Avoid protruding wire ends!

In order not to damage the cable insulation, freely arrange the connecting cables.

Connect the machine corresponding to the specified direction of rotation.

Keep the inside of the terminal box clean and free from trimmed-off ends of wire.

Ensure that all seals and sealing surfaces are undamaged and clean.

Correctly and professionally close unused openings in the terminal boxes.

8
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7 Commissioning

When carrying out any work on the machine, observe the general safety instructions
(Page 57) and the specifications contained in EN 50110-1 regarding safe operation
of electrical equipment.

71 Setpoint values for monitoring the bearing
temperature

Prior to commissioning

If the machine is equipped with bearing thermometers, set the temperature value for
disconnection on the monitoring equipment before the first machine run.

Table 7-1 Set values for monitoring the bearing temperatures before commis-
sioning
Set value Temperature
Alarm 115°C
Shutting down 120 °C

Normal operation

Measure the normal operating temperature of the bearings Top at the installation
location in °C. Set the values for shutdown and warning corresponding to the
operating temperature Top.

Table 7-2 Set values for monitoring the bearing temperatures

Set value Temperature
Alarm Toperaton + 5 K< 115 °C
Shutting down Toperation + 10 K < 120 °C
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7.2 Measures before start-up

NOTICE

Damage to the machine

In order to avoid material damage, check the following points before commissioning
the motor:

e Using appropriate measures, check whether the correct direction of rotation of
the motor has been set by the customer, e.g. by decoupling from the driven
load.

e Ensure that temperature-sensitive parts (cables, etc.) are not in contact with the
machine enclosure.

e Ensure that the condensation drain holes are always located at the lowest part
of the motor.

NOTICE

Damage caused by insufficient cooling

Effective cooling is no longer possible if air guidance of the machine is not provided
as intended. This can damage the machine.

¢ Before commissioning, attach the covers to guarantee the intended air
guidance.

Measures

Once t.he. sy;tem has been correctly installed, you should check the following prior to
commissioning:

® Ensure that the machine has been correctly installed and aligned.

® Connect the machine corresponding to the specified direction of rotation.

® Ensure that the operating conditions match the data specified on the rating plate.

® | ubricate the bearings, depending on the version. Ensure that machines with
roller bearings, which have been stored for longer than 24 months, are
relubricated.
Also observe the notes in Chapter Preparation for use.

® Ensure that any optional supplementary machine monitoring equipment has been
connected correctly and is functioning as it should.

® For versions with bearing thermometers, check the bearing temperatures when
the machine starts to run for the first time. Set the values for alarm and shutdown
at the monitoring device. Also observe the notes in Chapter Setting values for
monitoring the bearing temperature.
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e Corresponding to the control and speed monitoring functions implemented,
ensure that the machine cannot exceed the permissible speeds specified on the
rating plate.

® Ensure the correct setting conditions of the drive output elements depending on
the type (e.g. alignment and balancing of couplings, belt forces in the case of a
belt drive, tooth forces and tooth flank backlash/play in the case of gear wheel
output, radial and axial clearance in the case of coupled shafts).

e Comply with the minimum insulation resistances and minimum air clearances.

® Ensure correct grounding and potential bonding connection of the protective
conductor.

e Tighten all mounting bolts, connection elements and electrical connections to the
specified torques.

® Remove any lifting eyes that were screwed after installation — or secure them to
prevent them becoming loose.

® Rotate the rotor to ensure that it does not touch the stator.

® Implement all touch protection measures for both moving and live parts.

e Ensure that free shaft extensions cannot be touched, e.g. by attaching covers.
® Secure any featherkeys so that they cannot be flung out.

® Ensure that the optional external fan is ready for operation and connected so that
it rotates in the specified direction.

® Ensure that the cooling airflow is not obstructed or diminished in any way.
e |f an optional brake is being used, ensure that it is functioning perfectly.

e Comply with the specified mechanical limit speed nmax, and ensure that it is not
exceeded.

If the design of the machine requires the converter to be assigned in a particular way,
the relevant information will be provided on the rating plate or an additional label.

Note

It may be necessary to perform additional checks and tests in accordance with the
specific situation on site.

See also
Observing the operating mode (Page 64)
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8 Operation

When carrying out any work on the machine, observe the general safety instructions
(Page 57) and the specifications contained in EN 50110-1 regarding safe operation
of electrical equipment.

Switching on the machine

/\DANGER

Hazardous voltages
Electrical machines are at hazardous voltage levels. Contact with these
can result in death, serious injury or material damage.

Operating the machine on a line supply system with a non-grounded
neutral point is only permitted for short periods of time that occur rarely,
e.g. the time leading to a fault being eliminated. Cable ground fault
EN/IEC 60034-1.

NOTICE

Damage to the machine or premature bearing failure
The bearings can be damaged if the following is not observed.

e |tis absolutely crucial that you maintain the permissible vibration values to avoid
damage to the machine or its destruction.

e In operation, observe the vibration values in accordance with ISO 10816.

e Under all circumstances maintain the minimum radial load of cylindrical roller
bearings of 50% corresponding to what is specified in the catalog.

o Take the appropriate measures to reduce bearing currents. Observe the
Chapter Converter operation.
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/I\WARNING

Faults in operation

Changes with respect to normal operation indicate that there is an impaired
function. This can cause faults which can result in eventual or immediate death,
severe injury or material damage.

For instance, observe the following signs that could indicate a malfunction:

e Higher power drawn than usual

e Higher temperatures than usual
Unusual noises

Unusual smells

e Response of monitoring equipment

Immediately contact the maintenance personnel if you identify any irregularities. If
you are in doubt, immediately switch off the machine, being sure to observe the
system-specific safety conditions.

NOTICE

Risk of corrosion due to condensation

If the machine and/or ambient temperatures fluctuate, this can result in
condensation inside the machine.

¢ |If available, remove the drain plugs or screws to drain the water depending on
the ambient and operating conditions.

o [f available, re-attach the drain plugs or screws.
If the motor is equipped with drain plugs, then the water can drain away by itself.

Switching on the machine with anti-condensation heating (optional)

/I\CAUTION

Machine overheating
Minor injury or material damage can occur if you do not observe the following:

o [f available, switch off the anti-condensation heating each time before switching
on.
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/I\CAUTION

Risk of injury when touching the fan

There is a risk of injury at machines equipped with a fan cover (e.g. fan cover used
in the textile industry), as the fan is not completely touch protected.

¢ Do not touch the rotating fan.
e Do not put your fingers into the larger air discharge openings.

e Manual intervention must be prevented on the customer's side by using suitable
measures, e.g. appropriate housings or a protective grating.

8.1 Stoppages

Longer non-operational periods

Note

e For longer non-operational periods (> 1 month), either operate the machine or at
least turn the rotor regularly, approximately once per month.

e Please refer to the section "Switching on" before switching on to recommission
the motor.

e Remove any machine rotor locking devices before you turn the rotor.

NOTICE

Restricted motor function

If not used for longer periods of time, material damage or complete motor failure
can occur.

If the motor is out of service for a period of more than 12 months, then
environmental effects can damage the motor.

o Apply suitable corrosion protection, preservation, packing and drying measures.

Switching on the anti-condensation heater

Switch on any anti-condensation heating while the machine is not being operated.

Taking the machine out of service

Details regarding the necessary measures, Chapter Preparing for use (Page 64).
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Lubricating before recommissioning

NOTICE
Dry running bearings
Bearings can be damaged if they do not have sufficient grease.

¢ Re-grease the bearings if they have been out of service for more than one year.
The shaft must rotate so that the grease can be distributed in the bearings.
Observe the data on the lubricant plate.

Chapter Bearings (Page 99).

9 Maintenance

When carrying out any work on the machine, observe the general safety instructions
(Page 57) and the specifications contained in EN 50110-1 regarding safe operation
of electrical equipment.

9.1 Safety instructions for inspection and
maintenance
/I\WARNING

Rotating and live parts

Electric machines contain live and rotating parts. Fatal or serious injuries and
substantial material damage can occur if maintenance work is performed on the
machine when it is not stopped or not de-energized.

e Perform maintenance work on the machine only when it is stopped. The only
operation permissible while the machine is rotating is regreasing the roller
bearings.

e When performing maintenance work, comply with the five safety rules.

/I\WARNING

Machine damage

If the machine is not maintained it can suffer damage. This can cause faults which
can result in eventual or immediate death, serious injury or material damage.

Perform regular maintenance on the machine.
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/I\CAUTION

Dust disturbances when working with compressed air

When cleaning with compressed air, dust, metal chips, or cleaning agents can be
whirled up. Injuries can result.

When cleaning using compressed air, make sure you use suitable extraction
equipment and wear protective equipment (safety goggles, protective suit, etc.).

NOTICE

Damage to insulation

If metal swarf enters the winding head when cleaning with compressed air, this can
damage the insulation. Clearance and creepage distances can be undershot. This
may cause damage to the machine extending to total failure.

When cleaning with compressed air, ensure there is adequate extraction.

NOTICE

Machine damage caused by foreign bodies

Foreign bodies such as dirt, tools or loose components, such as screws etc., can be
left by accident inside the machine after maintenance is performed. These can
cause short circuits, reduce the performance of the cooling system or increase
noise in operation. They can also damage the machine.

¢ When carrying out maintenance work, make sure that no foreign bodies are left
in or on the machine.

e Securely attach all loose parts again once you have completed the maintenance
procedures.

o Carefully remove any dirt.

Note

Operating conditions and characteristics can vary widely. For this reason, only
general intervals for inspection and maintenance measures can be specified here.

9.2 Inspection

Notes

Note

Pay particular attention to the relubrication intervals for rolling bearings that deviate
from the inspection intervals.
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Note

When servicing a three-phase machine, it is generally not necessary to dismantle it.
The machine only has to be dismantled if the bearings are to be replaced.

9.3 Maintenance

9.3.1 Re-greasing

For machines with regreasing system, relubrication intervals, grease quantity and
grease grade are provided on the lubricant plate. Additional data can be taken from
the main machine rating plate.

Grade of grease for standard motors (IP55) UNIREX N3 - ESSO.

Note
It is not permissible to mix different types of grease.

Prolonged storage periods reduce the useful lifetime of the bearing grease. Check
the condition of the grease if the equipment has been in storage for more than 12
months. If the grease is found to have lost oil content or to be contaminated, the
machine must be immediately relubricated before commissioning. For information on
permanently-greased bearings, please refer to the section titled Bearings (Page 99).

Procedure
To relubricate the roller bearings, proceed as follows:

1. Clean the grease nipples at the drive end and non-drive end.

2. Press-in the specified grease and amount of grease according to the data
stamped on the lubrication plate.
— Please observe the information on the rating and lubricant plates.
— Regreasing should be carried out when the motor is running (max. 3600 rpm).

The bearing temperature can rise significantly at first, and then drops to the normal
value again when the excess grease is displaced out of the bearing.
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9.3.2 Cleaning

Cleaning the grease ducts and spent grease chambers

The spent grease collects outside each bearing in the spent grease chamber of the
outer bearing cap. When replacing bearings, remove the spent grease.

Note
Dismantle the bearing cartridges to replace the grease in the lubrication duct.

Cleaning the cooling air ducts
Regularly clean the cooling air ducts through which the ambient air flows.

The frequency of the cleaning intervals depends on the local degree of fouling.

NOTICE

Damage to the machine

Material damage can occur if you direct compressed air in the direction of the shaft
outlet or machine openings.

e Avoid pointing compressed air directly onto shaft sealing rings or labyrinth seals
of the machine.

In the case of machines with fan covers for the textile industry, regularly remove fluff
balls, fabric remnants, and similar types of contamination (particularly at the air
passage opening between the fan cover and cooling fins of the machine enclosure)
to ensure that the cooling air can flow without obstruction.
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9.3.3 Drain condensate

If there are condensation drain holes present, open these at regular intervals,
depending on climatic conditions.

/I\WARNING
A Hazardous voltage
The winding can be damaged if objects are introduced into the

condensation holes (optional). This can lead to death, serious injury or
material damage.

Note the following to maintain the degree of protection:

e Switch off the machine so that it is in a no-voltage condition before
you open the condensation drain holes.

e Close the condensation drain holes, e.g. using T-plugs, before
commissioning the machine.

NOTICE

Reduction of the degree of protection

If condensation drain holes are not closed, then this can result in material damage
to the motor.

In order to maintain the degree of protection, after the condensation has been
drained, you must close all of the drain holes.

9.4 Repair

When carrying out any work on the machine, observe the general safety instructions
(Page 57) and the specifications contained in EN 50110-1 regarding safe operation
of electrical equipment.

9.4.1 Bearings

Refer to the rating plate or the catalog for the designations of the bearings being
used.

Bearing lifetime

Prolonged storage periods reduce the useful lifetime of the bearing grease. For
permanently lubricated bearings, this reduces the bearing service life.

We recommend that the bearings or grease are replaced after a storage time of 12
months; if the time exceeds 4 years, replace the bearings or the grease.
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Replacing bearings

Recommended interval after which bearings are to be replaced under normal
operating conditions:

Table 9-1 Bearing replacement intervals
Ambient temperature Principle of operation Bearing replacement
intervals
40 °C Horizontal coupling opera- 40 000 h
tion
40 °C With axial and radial forc- 20 000 h
es

® Do not reuse bearings that have been removed.

® Remove the dirty spent grease from the bearing shield.
® Replace the existing grease with new grease.

® Replace the shaft seals when the bearings are replaced.

e Slightly grease the contact surfaces of the sealing lips.

Note

Special operating conditions

The operating hours are reduced, e.g.

e When machines are vertically mounted.
e High vibration and surge loads

e Frequent reversing operation

e Higher ambient temperatures.

e High speeds etc.

9.4.2 Disassembly

Note

Before commencing removal, you should mark how each of the fastening elements
has been assigned, as well as how internal connections are arranged. This simplifies
subsequent reassembly.
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Fan

NOTICE

Destruction of the fan
Material damage can occur by forcefully removing the fan from the shaft.

Take care not to damage the snapping mechanisms on fans that are equipped with
these.

Plastic fan
e Correctly expose the breakout openings provided in the fan plate

® Heat up the fans to a temperature of approximately 50 °C around the area of the
hub.

e Use a suitable tool to pull off the fan (puller).

® | ocate the arms of the pulling tool in the the breakout openings and slightly
tension the pressure screw of the tool.

® Simultaneously release the two snap-in lugs of the fan from the shaft groove
Keep the snap-in lugs in this position.

e Uniformly withdraw the fan from the shaft by turning the pressure screw of the
pulling tool.

® Do not apply any hammer blows to avoid damaging the rotor shaft, the fan and
the bearings.

® Order the appropriate new parts if damaged.
Metal fan

® Remove the locking ring.

® Use a suitable tool to pull off the fan (puller).

® | ocate the arms of the pulling tool in the openings in the fan in the vicinity of the
hub.

e Alternatively, the pulling tool can be placed at the outer edge of the fan plate.

e Uniformly withdraw the fan from the shaft by turning the pressure screw of the
pulling tool.

® Do not apply any hammer blows to avoid damaging the rotor shaft, the fan and
the bearings.

® Order the appropriate new parts if damaged.
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Maintenance

Plastic fan cover

Frame size FS80 ... FS160

1. Carefully release the snap openings of the cover one after the other from the
lugs.

2. Do not insert the lever directly under the lug, as otherwise it could break.

3. Take care to not damage the catch mechanism. Order the appropriate new parts
if damaged.

Frame size FS180 ... FS200

1. Carefully release the first snap opening of the cover.

2. For machines with type construction B3, select the snap opening in the area of
the machine mounting feet.

Insert the lever at the edge of the cover close to the lug.

4. Carefully release two other snap openings together and then withdraw the cover.

5. Take care to not damage the catch mechanism. Order the appropriate new parts
if damaged.

Standard machines
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Protective cover

Canopies with spacer bolts or with bolted holding brackets

NOTICE

Destruction of the mounting elements

Forcibly removing or separating can destroy the distance bolts, the connecting
elements of the mounting bracket or the fan cover.

1. Release the fixing screw on the outer surface of the canopy.

2. Under no circumstances remove the spacer bolts or the mounting bracket — or
forcibly separate them from one another or the cover.

Canopies with welded support brackets

1. Release the fixing screws at the contact location (canopy foot - riveting nut) at the
outer surface of the cover mesh.

9.4.3 Installation

If possible, assemble the machine on and alignment plate. This ensures that the
mounting feet surfaces are all on the same plane.

Avoid damaging the windings protruding out of the stator enclosure when fitting the
end shield.

Sealing measures

1. Apply Fluid-D to the centering edge.

2. Check the terminal box seals, and if required, replace these.
3. Repair any damage to the paint, also to screws/bolts.
4

. Take the necessary measures to ensure compliance with the applicable degree of
protection.

5. Do not forget the foam rubber cover in the cable entry. Completely seal the holes,
and ensure that cables do not come into contact with sharp edges.
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Maintenance

9.4.31 Fitting bearings

Sealing the bearings

Note the following details:

Shaft sealing rings are used to seal machines at the rotor shaft.
— For V rings, comply with the assembly dimension.

Use the specified bearings.

Ensure that the bearing sealing disks are in the correct position.

Insert the elements for bearing preloading at the correct end.

Fixed bearings can have a locking ring or bearing cover.

Seal the bearing cap screws with the appropriate gaskets or with grease.

Do not interchange the position of the bearing covers (DE and NDE or inner and
outer).

Mounting dimension "x" of V rings

Motor Frame size X
types [mm]
All 71 4.5 10.6 Standard design
80...112 6 +0.8
132 ... 160
1LA 180 ... 200 71
1MA6
1FP1 180 ... 200 11 +1 X
1LG Special design
1MAB22 180 ... 225 11 +1
1LE
1MB1 1
1LG =
1MA6 250 ... 315 13.5+1.2 X
1LE
1MB1

Standard machines
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Maintenance

9.4.3.2 Mounting fans

® Take care not to damage the snapping mechanisms on fans that are equipped
with these.

® To ensure this, the fans should be heated to a temperature of approximately
50 °C around the area of the hub.

e [f any damage is caused, request new parts.

9.4.3.3 Mounting the fan cover

/I\CAUTION

Incorrectly mounting covers with snap mechanism

Avoid injury caused by touching the rotating fan or material damage caused by
partial or complete release of the cover while the machine is operational.

e Carefully ensure that all four snap openings of the cover completely engage in
the associated snap-in lugs.

Plastic fan hub FS 80 ... 200

e Align the cover with the line marked on the edge of the cover with the middle
enclosure rib as extension to the terminal box base.

e Center the cover by axially moving on the snap-in lugs of the enclosure or the
bearing shield cams.

® First engage two snap openings positioned next to one other, then carefully press
the cover into position with the two openings situated opposite these using the
snap-in lugs, and snap it into place.

® Attach the cover using all four of its snap-in lugs by applying axial pressure to the
reinforced edge of the cover in the area of the cover mesh.

® |[f required, use a rubber hammer and apply it once or several times to the edge of
the cover in the axial direction. When doing this, take care not to damage or
destroyed the mesh of the cover.

® When fitting the cover, do not overextend it (you could break it).
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9434 Reassembly: Miscellaneous information
e Position all rating and supplementary plates as in the original state.
o Where relevant, fix electric cables.

® Check the tightening torques of all screws, as well as those of screws that have
not been released.

10 Spare parts
10.1 Parts order

In addition to the exact part designation, please specify the machine type and the

serial number in all orders for spare parts and repair parts. The part designation must

be identical to the designation stated in the list of parts and specified together with
the appropriate part number.

When spare and repair parts are ordered, the following details must be provided:
® Designation and part number

® Order number and serial number of the machine

Spare parts information and database

Using the Siemens order number and the associated serial number, you can
download spare parts information from a database for almost all current motors —
Spares On Web (https://b2b-extern.automation.siemens.com/spares_on_web)

Standard machines
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A Service & support
A1 Siemens Industry Online Support

Technical queries or additional information

If you have any technical queries or you require additional information, please
contact Technical Support (https://support.industry.siemens.com/cs/ww/en/sc/2090).

Please have the following data ready:
® Type
e Serial number

You can find this data on the rating plate.

On-site service and spare parts

If you wish to request on-site service or order spare parts, please contact your local
Siemens sales office. This office will contact the responsible service center on your
behalf.

You can obtain optimum support everywhere using the SIOS App. The SIOS App is
available for Apple iOS, Android and Windows phone.
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Service & support

A.2 Further documents

These operating instructions can also be obtained at the following Internet site:

http://support.industry.siemens.com (Page 107)

General Documentation

1.517.30777.30.000 1XP8001 encoder

5610 00000 02 000 Operating_Instructions_Simotics GP, SD, DP, XP
5610 00000 02 001 Operating_Instructions_Compact_Simotics GP, SD, DP
5610 00000 02 002 Operating_Instructions_Compact_Simotics XP

5610 00002 09 000 Incremental encoder 1XP8012-1x

5610 00002 09 001 Incremental encoder 1XP8012-2x

5610 70000 02 015 External fan

5610 70000 10 020 Spring-loaded brake

Observe all of the other documents available for this machine.

Trademarks

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks
in this publication may be trademarks whose use by third parties for their own purposes could
violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and
software described. Since variance cannot be precluded entirely, we cannot guarantee full
consistency. However, the information in this publication is reviewed regularly and any
necessary corrections are included in subsequent editions.

Siemens AG

Division Process Industries and Drives
Postfach 48 48

90026 NURNBERG
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A WARNUNG

Alle Arbeiten zum Transport, AnschluB3 zur Inbe-
triebnahme und regelméBige Instandhaltungsind
von qualifiziertem, verantwortlichem Fachperso-
nal auszufiihren (VDE 0105, IEC 364 beachten).
UnsachgemaBes Verhalten kann schwere Perso-
nen- und Sachschdden verursachen.

Die jeweils geltenden nationalen, 6rtlichen und
anlagespezifischen Bestimmungen und Erfor-
dernisse sind zu beriicksichtigen.

2y

A ALLGEMEINEHINWEISE

Ergdnzend zu dieser Anleitung immer die Sicherheits-
und Inbetriebnahmehinweise bzw. Betriebsanleitung

der zugehdrigen Motoren mitbeachten.

1 Beschreibung

1.1 Anwendungsbereich

BestimmungsgemaBe Verwendung: Die federbetétigten,
gleichstromerregten Scheibenbremsen werden flir Drehstrom-
Asynchronmotoren der BaugréBen 63 bis 225L verwendet.
Die Bremse (Ferderkraftbremse) darf nicht in explosions-
gefdhrdeter oder agressiver Atmosphére betrieben werden.
Bei hoher Luftfeuchtigkeit und tiefen Temperaturen missen
geeignete MaBnahmen gegen das Festfrieren von Ankerscheibe
und Rotor getroffen werden (z. B. Heizung).

Um eine sichere Funktion der Federkraftbremse zu gewahrlei-
sten missen beim Einsatz in staubiger Umgebung, bei mégli-
chem Eindringen von Schmutzwasser oder wenn die Vertei-
lung des Abriebstaubes verhindert werden soll geeignete MaB-
nahmen, z. B. durch Abdeckring, Wellendichtring oder Ver-
schluBdeckel, getroffen werden.

Umgebungstemperatur: -20° C bis 40° C

1.2 Aufbau und Arbeitsweise (s. Fig. 3)

Es handelt sich um Einscheibenbremsen mit zwei Reibflachen.
Durch mehrere Druckfedern wird im stromlosen Zustand das
Bremsmoment durch ReibschluB erzeugt. Das Lésen der Brem-
se erfolgt elektromagnetisch.

Beim Bremsvorgang wird der auf der Nabe (3.00) axial ver-
schiebbare Rotor (2.00) durch die Druckfedern (1.04) tiber die

DEUTSCH

Ankerscheibe (1.02) an die Gegenreibfldche (8.22) gedriickt.
Im gebremsten Zustand ist zwischen Ankerscheibe (1.02) und
Magpnetteil (1.01) der Luftspalt s ; vorhanden.

Zum Luften der Bremse wird die Spule des Magnetteils (1.01)
mit Gleichspannungerregt. Die entstehende Magnetkraft zieht
die Ankerscheibe (1.02) gegen die Federkraft an das Magnet-
teil.

Der Rotor ist damit von der Federkraft entlastet und kann sich
frei drehen.

Die Ausfiihrung mit mechanischer Handliiftung ermdglicht
das Liiften der Bremse bei Motorstillstand durch Ziehen des
Lufthebels (6.00).

1.3 Approbation: @

. c us
2 Betrieb

7.}

2.1  Elektrischer AnschluB3

AnschluB des Bremsmotors nach dem Schaltbild im Motoren-
anschluBkasten durchfiihren. BremsenanschluB (Standard-
ausfiihrung) siehe Fig. 1.

A WARNUNG

Alle Arbeiten nur im elektrisch spannungslosen
Zustand der Anlage durchfiihren!

Die Motoren haben die liblichen Leistungsschilder und erhal-
ten zuséatzlich auf der gegeniiberliegenden Seite des Motors
oderaufdieHaube einzweites Leistungsschild mitden Bremsen-
daten.

Die Wechselspannungfiir die Erregerwicklung der Bremse wird
an den beiden freien Klemmen des Gleichrichterblockes ( ~)
angeschlossen (s. Fig. 1).

Schnelles Einfallen der Bremse

Wird die Bremse vom Netz getrennt, erfolgt die Bremsung.
Die Einfallzeit der Bremsscheibe wird durch die Induktivitat der
Magnetspule verzogert (wechselstromseitiges Abschalten).
Hierbei tritt eine starke Einfallverzégerung auf.

Diese Schaltungsart ist nicht fiir Hubantriebe geeignet.

Ausgabe / Edition 02.04
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Firkurze Einfallzeiten muB gleichstromseitig abschaltet wer-
den. Zum Schutz der Spule und Kontakte sollte bei
gleichstromseitigem Abschalten parallel ein Funkenldschglied
(s. Fig.1) geschaltet werden (VDE 05808§26).

Liiften der Bremse bei abgeschaltetem Motor
Durch getrennte Erregung des Magneten 1dBt sich die Bremse
im Stillstand des Motors liiften. Hierzu muB an die Klemmen
desGleichrichterblockes die entsprechende Wechselspannung
(s. Bremsenleistungsschild) angeschlossen werden. Die Brem-
se bleibt gelliftet, solange die Spannung anliegt.

Die Gleichrichter sind durch Varistoren im Eingang und Aus-
gang gegen Uberspannung geschiitzt.

Spannung und Frequenz

230V + 10% 50/60 Hz
205V DC

Gleichrichter

400V = 10% 50/60 Hz
180V DC

Anschlu®
Magnetspulen

Bei 60 Hz darf die Spannung fiir die Bremse nicht erhéht
werden!
24V DC - Bremse - AnschluBB im AnschluBkasten.

2.2 Betriebswerte (siehe Fig. 4)

2.3 Anderung des Bremsmomentes (siehe Fig. 2)
Die Bremse wird mit eingestelltem Bremsmoment geliefert.
Eine Reduzierung durch Herausschrauben des Einstellringes
mittels Hakenschliissel (DIN 1810 Form A) ist bis max. auf das
MaB "o." méglich. Pro Rastung des Einstellringes @ndert sich
das Bremsmoment nach Fig.2 . Hierdurch kann das Brems-
moment auf "M, " reduziert werden.

Eine Bremsmomentverringerung tber den Einstellring verlan-
gert die Einfallzeit und verkiirzt die Llftzeit.

2.4 Maximal zuldssige Drehzahlen

Die Bremse ist fiir den Einsatz als Haltebremse mit Not-Stop-
Funktion dimensioniert

Der Einsatz als Betriebsbremse ist bei geringer Reibearbeit
maoglich (Lebensdauer, siehe Instandhaltung).

Die max. Drehzahlen sind Fig. 4 zu entnehmen.

Bei Not-Stop-Funktion ist mit erhohten Temperaturen (bis
130° C) und gréBerem VerschleiB zu rechnen.

3 Instandhaltung

Flir normale Einsatzfalle als Haltebremse ist die Bremse war-
tungsfrei.

Lediglich bei Einsatzféllen als Betriebsbremse, in denen Reib-
arbeit zu verrichten ist, muB der Luftspalt "s " in bestimmten
Zeitabschnitten kontrolliert und spatestens beim Erreichen
des max. Luftspalt s " wieder auf den Nennluftspalt s

venn Nachgestellt werden (s. Fig. 2).

Nachstellung des Luftspaltes wie folgt vornehmen:
Lifterhaube (8.85) entfernen.

Befestigungsschrauben (8.01) etwas I6sen, Nachstellhilsen
(1.07) mittels Maulschliissel in das Magnetteil (1.01) hinein-
schrauben und Befestigungsschrauben wieder anziehen.
AnschlieBend nochmals Kontrolle des Luftspaltes.

Wenn Handlifthebel vorhanden, dann MaB ,s” gemaB Fig. 2a
nachstellen.

A HNWEIS

Reibflachen nicht mit Ol oder Fett in Beriihrung bringen!

Auswechseln des Reibbelages
Bei verbrauchtem Reibbelag ist der Rotor (2.00) auszutau-
schen. Minimale Rotorstérke s. Fig. 2.

DEUTSCH

Demontage / Montage (s. Fig.3)

Wenn mechanische Handliiftungvorhandenist, Handlifthebel
vor dem Abnehmen der Haube herausschrauben.
Liifterhaube (8.85) abnehmen.

Liftersicherungsring entfernen und Liifter abziehen (entfallt
bei fremdbeliifteten Motoren).

Bei Kombinationen mit Impulsgeber: Drehmomentenstitze
(8.31) l6sen und Geberwelle mit Maulschliissel SW 10 (bei
1LG4/6-Motoren SW 13) aus Motorwelle herausschrauben.
Befestigungsschrauben (8.01) herausschrauben.

Magnetteil komplett (1.00) abnehmen. Ggf. hierzu Bremsen-
anschluBleitung am Gleichrichter 16sen.

Rotor mit Reibbelag (2.00) wechseln.

Montage in umgekehrter Reihenfolge. Luftspalt auf NennmaB
einstellen.

Wenn Handliifthebel vorhanden, dann MaB ,s“ gemaB Fig. 2a
nachstellen.

Bei Motoren mit Impulsgeber: Geberwelle mit
in Motorwelle einschrauben.

Zuladssige Rundlauftoleranz siehe Betriebsanleitung Geber.

7 bis 9Nm

A HNWEIS

Nach der Instandsetzung muB und vor Inbetriebnahme soll-
te die GleichméBigkeit des Nennluftspalts im stromlosen
Zustand mittels Fihlerlehre zwischen Ankerscheibe und
Magnetteil an 3 Stellen des Umfanges kontrolliert werden.
Bei Wiederinbetriebnahme des Motors ist die einwand-
freie Funktion der Bremse zu priifen!

© Siemens AG 2004 All Rights Reserved



ENGLISH

A WARNING

All work involved in the transport, connection,
commissioning and regular maintenance must
be carried out by qualified, responsible
specialists (note VDE 0105; IEC 364). Improper
behaviourmay resultinseriousinjuryanddamage
to property. The applicable national, local and
works regulations and requirements must be
complied with.

2y

A\ GENERALNOTE

In addition to these instructions, compliance with the
safety and commissioning information or operating
instructions forthe associated motors is always necessary.

1 Description

1.1 Application

Intended use: The spring-operated, DC-energized disk brakes
are used for three-phase induction motors of sizes 63 to 225L.
The brake (spring-loaded brake) must not be operated in areas
where there s risk of explosion or under corrosive atmospheric
conditions. With high humidity and low temperatures, suitable
measures (such as a heater) must be implemented to prevent
the armature plate and rotor from freezing up.
Toensurereliable operation of the spring-loaded brake, suitable
measures, suchastheuseofacoverring, shaftseal orcap, must
be implemented when the brake is operated in a dusty
environment, if thereis a possible ingress of dirty water or if the
distribution of the abrasion dust is to be prevented.

Ambient temperature: -20°Cto 40°C

1.2 Design and mode of operation (see Fig. 3)

The brake is a single disk brake with two friction surfaces.

In the de-energized state, more preloading springs generate
the braking torque due to frictional locking. The brake is then
activated electromagnetically.

During the braking process, the axially movable rotor (2.00) on
the hub (3.00) is pressed by the preloading springs (1.04) via
the armature disk (1.02) onto the opposing friction surface
(8.22).

Inthe braked state, the air-gap s, exists between thearmature
disk (1.02) and the magnetic section (1.01).

The brake is released by exciting the coil of the magnetic
section (1.01) witha DCvoltage. The generated magnetic force
pulls the armature disk (1.02) against the spring force onto the
magnetic section.

The rotor is therefore relieved of the force of the spring and is
able to rotate freely.

Thedesignthatincludes mechanical manual releasing enables
the brake to be released at motor standstill by pulling the
release lever (6.00).

1.3 Approved use: @

c us
2  Operation

Allwork mustbe carried outonthe equipment
in the de-energized state!

A WARNING

2.1  Electrical wiring

Wire up the brake motorin accordance with the circuit diagram
inthe motorterminal box. Forthe brake connections (standard
design), s. Fig. 1.

The motors are fitted with the rating plates standard and in

© Siemens AG 2004 All Rights Reserved
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addition, on the opposite side of the motor, there is a second
rating plate with the brake data.

The ACvoltage for the excitation winding of the brake must be
connected to the two spare terminals (~) of the rectifier block
(see Fig. 1).

High-speed brake application

When the brake is disconnected from the supply voltage,
braking takes place.

The application time of the brake disk is delayed due to the
induction of the magnetic coil (AC-side switch-off). In this case,
there is a long delay in brake application.

This type of switching is not suitable for lifting drives.
Shorterapplication times are obtained if the DCsideis switched
off. The coil and contacts should be protected in the case of DC-
side switch-off by connecting a spark trap (VDE 0580, Para-
graph 26, see Fig. 1).

Releasing the brake with the motor switched off

Due to separate excitation of the magnet, it is possible to
release the brake at motor standstill. For this purpose, the
appropriate AC voltage must be applied to the terminals of the
rectifier block (see brake rating plate). The brake remains
released as long as voltage is applied.

The rectifiers are protected against overvoltage by varistors
connected to the input and output.

connection 230V + 10% 50/60 Hz | 400V £ 10% 50/60 Hz
magnetic coils 205V DC 180V DC

At 60 Hz, the voltage for the brake must not be increased!
24V DC - Brake - Connection in terminal box

Voltage and frequency

rectifier

2.2 Operating values (see Fig. 4)

2.3 Changing the braking torque (see Fig. 2)

The brakes are supplied with the braking torque as set by the
manufacturer.

It is possible to reduce this by unscrewing the adjustment ring
with a hook spanner to a maximum of "o.". At each notch of the
adjustment ring, the braking torque changes in accordance
with Figure 2. In this manner, the braking torque can be
reduced to "M, . "

Reducing the braking torque by means of the setting ring
lengthens the brake delay time and the release time.

2.4 Maximum permissible RPM

The brake is dimensionally designed for use as a holding brake
with a not-stop feature.

The use as a service brake is possible in case of low frictional
work (service life: see Maintenance).

The maximum rotational speeds are given in Fig. 4.

With use of the not-stop feature increased temperatures (up
to 130° C) and greater wear must be expected.

3 Maintenance

When normally used as a holding brake the brake requires no
maintenance.

Only when used as service brake, involving frictional work,
does the airgap,s_,“ have to be monitored at certain intervals
and at the latest when the maximum airgap s “isreached

reset to the nominal air gap ,,s " (see Fig. aZW)r?ax'

air nom.

The air gap is adjusted as follows:
Remove fan cover (8.85).
Loosen fixing screws (8.01), screw adjustment bushes (1.07)
into the magnetic section (1.01) using a fixed spanner and
tighten the fixing screws again. Then check the air-gap again.
Ifthereisa manualrelease lever, thenreadjust,s”inaccordance
with Fig. 2a.
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ENGLISH

FRANCAIS

A NOTE

A ATTENTION

Frictional surfaces must not come into contact with oil or
grease!

Replacing the friction coating
When the friction coating has been consumed, the rotor (2.00)
must bereplaced. See Figure 2 forthe minimum rotorthickness.

Disassemby / assembly (see Fig. 3)

If there is a manual mechanical release device, unscrew the
manual release lever before removing the cowl.

Remove fan cover (8.85).

Remove fan securing ring and lift the fan off (not necessary for
motors with external fans).

In combinations with pulse transmitters: Remove torque arm
(8.31) and screw the pulse transmitter shaft out of the motor
shaft using an SW 10 (1LG4/6 SW 13) fixed spanner.

Remove fixing screws (8.01).

Remove the magnetic section complete (1.00). If necessary
remove the brake connection leads at the rectifier.

Replace rotor with friction coating (2.00).

Install in the reverse sequence. Adjust air gap to rated size.

If thereisa manualrelease lever, thenreadjust“s”inaccordance
with Fig. 2a.

In the case of motors with a pulse encoder, screw in encoder
shaft with 7 to 9Nm.

For permissible radial eccentricity tolerance, see operating
instructions for encoder.

A NOTE

Beforecommissioning, it must be checkedinthe de-energized
statethattheair-gapis uniformandequal tothe nominalsize
usingafeelergauge between thearmaturedisk and magnetic
section at 3 points on the circumference.

When the motor is recommissioned, the brake must be
checked for correct operation!

Tous les travaux de manutention, raccordement,
miseenservice etentretienréguliersontaexécuter
par des personnes qualifiées responsables
(respecter VDE0105; CEI364). Un comportement
inapproprié peut occasionnerdes blessures graves
et des dommages matériels importants. |l
convient de respecter les normes et dispositions
nationales, locales et spécifiques de
I'établissement.

A REMARQUE GENERALE

Pour les moteurs équipés des freins mentionnés ci-dessus,
observerles présentesinstructions en complémentauxregles
desécuritéetauxinstructions de service relativesau moteur.

2y

1 Description

1.1 Domaine dutilisation

Utilisation conforme : Les freins a disque actionnés par
ressort, a courant continu sont utilisés pour les moteurs asyn-
chrones a courant triphasé de la taille de 63 a 225L.

Le frein (frein a élasticité) ne doit pas étre mis en service dans
des atmospheres soumises aux explosions ou dans des
atmospheres agressives. En cas d’humidité relative élevée et de
basses températures, il faut prendre les mesures adaptées
contre le gel du disque et du rotor (par ex. chauffage).
Afind‘assurerun fonctionnement sr du frein a élasticité, il faut
prendre, dans le cas d'une utilisation dans un environnement
poussiéreux, en cas d'éventuelle pénétration d'eau sale ou
d’empéchementde la répartition de la poussiéere defriction, des
mesures adaptées par ex. bague de recouvrement, bague a
levres en caoutchouc ou couvercle de fermeture.
Température environnante : -20°Ca40°C

1.2 Constitution et fonctionnement (voir Fig. 3)

Il s'agit de freins monodisque a deux faces de friction.

Le couple de freinage est engendré a I'état hors tension par
I'action des ressorts sur le disque de freinage. Le desserrage du
frein est électromagnétique.

Aufreinage, les ressorts (1.04) agissent surledisque d'armature
(1.02) qui repousse le disque de freinage (2.00) le long du
moyeu (3.00) pour l'appliquer contre la surface de friction
(8.22).

Lorsque lefrein estserré, le disque d'armature (1.02) est séparé
de la culasse électromagnétique par I'entrefer s .

Le frein est desserré parapplication d'une tension continue a la
bobine de la culasse (1.01). L'effort électromagnétique produit
attire le disque d'armature (1.02) contre la culasse en sens
opposé a la pression des ressorts.

Le rotor du moteur est ainsi libéré de la pression des ressorts et
peut tourner librement.

La version a desserrage manuel permet d’ouvrir le frein a
I'arrét par traction sur le levier de desserrage (6.00).

P
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1.3 Approbation:

2 Mise en oeuvre

A ATTENTION

2.1 Raccordementélectrique
Intervention sur la machine uniquement a I'état hors tension.
Procéderauraccordement du moteurconformémentauschéma

Intervention sur la machine uniquement a
I'état hors tension.

© Siemens AG 2004 All Rights Reserved
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collé dans la boite a bornes. Raccordement du frein (version
standard), voir Fig. 1.

Les moteurs présentent la plaque signalétique habituelle. Une
plaque signalétique supplémentaire comportant les données
de freinage est apposée du c6té opposé. La tension alternative
d'alimentation du moteur est amenée sur les bornes libres du
bloc redresseur (~) (voir Fig. 1).

Serrage rapide du frein

Le serrage du frein est commandé par la coupure de la tension.
Le retard au serrage est déterminé par linductance de la
bobine. La coupure de la tension c6té alternatif entraine un
retard important.

Ce type de coupure n'est pas adapté aux systémes de levage.
Unserragerapide peut étre obtenu par commande c6té continu.
Dans ce cas, la bobine et les contacts doivent étre protégés par
un dispositif d'antiparasitage (VDE 0580 § 26 ; voir Fig. 1).

Desserrage du frein sur moteur hors tension

Le desserrage du frein lorsque le moteur est a I'arrét est réalisé
parapplication de la tension alternative d'alimentation du frein
(voirplaquesignalétique defreinage) aux bornes du redresseur.
Le frein reste desserré aussi longtemps que la tension est
appliquée.

Les redresseurs sont protégés en entrée et en sortie par des
varistances.

Tension et fréquence

redresseurs
raccordement 230V £ 10% 50/60 Hz | 400V + 10% 50/60 Hz
bobine 205V DC 180V DC

A 60 Hz, latension d'alimentation du frein ne doit pas dépasser
la valeur prescrite.
24V DC - Frein - raccordement dans boite a bornes

2.2 Caractéristiques de service (voir Fig. 4)

2.3 Modification du couple de freinage (voir Fig. 2)
Le couple de freinage est réglé en usine.

Il peut étre réduit en desserrant 'anneau de réglage avec une
clé a ergots jusqu'a la cote maximale «o,». Chaque cran de
I'anneau de réglage correspond a une modification du couple
de freinage selon le tableau de la Fig. 2. Le couple de freinage
minimal est «M_ . ».
Une réduction du couple de freinage a l'aide de l'anneau de
réglage rallonge le temps d'activation du frein et réduit le
temps de desserrage du frein.

2.4 Vitesses maximales admissibles

Le frein est dimensionné pour un service comme frein d'arrét
avec fonction d‘arrét d'urgence.

L'utilisation comme frein de service est possible en cas de
friction minime (durée de service, voir remise en état).

Les vitesses de rotation max. sont indiquées a l'illustration 4.
Pour la fonction d‘arrét d'urgence, il faut s'attendre a des
températures plus élevées (jusqua 130° C) et a une grande
usure.

3 Entretien

Pour les cas d’utilisation normaux comme frein d‘arrét, le frein
ne demande pas de maintenance.

Seuls dans les cas d'utilisation comme frein de service ou un
travail de friction doit étre fourni, la fente d'aération «s » doit
étre contrdlée a certains intervalles de temps et de nouveau
réglée sur la fente d'aération nominale ,s, . “ au plus tard
quand on atteint la fente d’aération maximale de ,s " (voir
ill. 2).

LU max.
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Ajustage de I'entrefer

Déposer le capot (8.85) du ventilateur. Desserrer Iégérement
les vis de fixation (8.01), resserrer les douilles d'ajustage (1.07)
endirectiondelaculasse (1.01)alaide d'uneclé plate. Resserrer
les vis de fixation. Controler I'entrefer.

Si une manette de desserrage du frein est présente, la cote ,s"
doit étre ajustée selon la fig. 2a.

A NoOTE

Eviter tout contact des surfaces de freinage avec de la graisse
ou de I'huile.

Remplacement des garnitures

Lorsque les garnitures sont usées, le disque de freinage (2.00)
doit étre remplacé. Epaisseur totale minimale du disque de
freinage, voir Fig. 2.

Démontage/remontage (voir Fig. 3)

Si un mécanisme de desserrage manuel est prévu, la manette
de desserrage du frein doit étre dévissées avant le retrait du
capot.

Déposer le capot (8.85) du ventilateur.

Enleverlabague d'arrét du ventilateur et déposer le ventilateur
(ne concerne pas les moteurs a refroidissement séparé).

Sur les moteurs avec générateur d'impulsion : dévisser I'étrier
d'immobilisation en rotation (8.31) et dévisser l'arbre du
générateur de l'arbre du moteur a l'aide d'une clé plate de 10
(1LGA4/6 plate de 13).

Dévisser les vis de fixation (8.01).
Déposer la culasse magnétique (1.00) compléte. Au besoin
déconnecter auparavant le cable de liaison au redresseur.

Remplacer le disque de freinage (2.00).

Le montages'effectue danslesensinverse. L'interstice doit étre
réglé sur la cote assignée.

Siune manette de desserrage du frein est présente, la cote «s»
doit étre ajustée selon la fig. 2a.

Dans le cas des moteurs avec générateur d'impulsions : 'axe de
I'encodeurdoit étrevissé avecun coupledeserragede7a9Nm.
Pour la tolérance de régularité de rotation, voir les instructions
de service de I'encodeur.

A NOTE

On doit apres la remise en état et il serait bon avant la mise
en service de controler la régularité de la fente d'aération
nominale quand le courant est coupé, a I'aide d’'une jauge
d’épaisseur, entre le disque et la piece magnétique, a 3
endroits de I'étendue.

A la remise en service du moteur, vérifier le bon
fonctionnement du frein!




A ADVERTENCIA

Todos los trabajos de transporte, conexién, puesta
en marcha y mantenimiento periédico han de ser
realizados por personal especializado y
cualificado responsable (observar VDE 0105; IEC
364). Un comportamiento inadecuado puede
producir graves lesiones y dafios materiales. Es
necesario respetar las normas y disposiciones
vigentes nacionales, locales y especificas de la
instalacion.

7\

A INDICACIONES GENERALES

las instrucciones de seguridad y de puesta en
marcha o de servicio de los
correspondientes.

Observar siempre, junto con estas instrucciones,
' motores
[ ]

1 Descripcion

1.1 Campo de aplicaciéon

Uso reglamentario: Los frenos de disco activados por resorte,
excitados con corriente continua se usan para motores
asincroénicos trifasicos de los tamafios de construccion del 63 al
225L.

No esta permitido que el freno (freno de fuerza elastica) trabaje
en ambientes expuestos a explosiones ni agresivos. Con una
altahumedad delairey bajastemperaturas, tienen que tomarse
las medidas apropiadas contra el agarrotamiento por heladas
del disco del rotor y del rotor mismo (p, ej., calefaccién).

Para garantizar que el freno de fuerza elastica funcione con
seguridad, al utilizarlo enunentorno polvoriento, al ser posible
que penetre agua sucia o si se quiere evitar que se reparta el
polvo producido por la abrasion, se deben tomar medidas
apropiadas, p. €j., mediante anillo cobertor, retén de arbol o
tapa.

Temperatura ambiente:  de -20° C a 40° C cerrado

1.2 Construccién y funcionamiento (v. fig. 3)

Son frenos con un solo disco y dos superficies de friccion. Mas
resortes de compresion generan el par (torque) de frenado por
friccién. El freno se abre con un electroiman.

Durante el frenado el rotor, desplazable axialmente (2.00) y
situado sobre el cubo (3.00), es presionado contra la superficie
de friccién (8.22) por medio del disco del inducido (1.02).
Cuando esta abrir el freno hay un entrehierro S ; entre el disco
del inducido (1.02) y el electroiman (1.01).

Para abrir el freno se aplica tensiéon a la bobina de c.c. del
electroiman (1.01). Se genera un campo magnético el cual
vence la presion del resorte y atrae el disco del inducido (1.02)
al electroiman.

Con ello el rotor se libera de la presion del resorte y puede
moverse libremente.

Tirando de la palanca (6.00) en la ejecucién con apertura
manual mecdnica es posible soltar el freno cuando esté parado

el motor.

c us

1.3 Aprobacién:

2 Servicio

iEfectuar cualquier trabajo sélo cuando la
instalacion esté sin tension!

A ADVERTENCIA

2.1 Conexion eléctrica

Conectar el motor del freno siguiendo el esquema en la caja
debornesdel motor. Para laconexién de losfrenos (ejecucién
estandar), v. la fig. 1.

6

ESPANOL

Los motores disponen de las placas de caracteristicas usualesy
adicionalmente, enellado contrario del motor, deunasegunda
placa de caracteristicas con los datos de los frenos.

Latensionalterna paralos devanados de excitacion del freno se
conectaalosdosborneslibres del bloque rectificador (~) (v. fig.

1).

Aplicacion rapida del freno

El freno actda tan pronto como se corte la alimentacién.

El tiempo de cierre del disco de freno se retarda debido a la
inductancia de la bobina del electroiman (desconexién por el
lado de corriente alterna). El retardo resultante es apreciable.
Este tipo de circuito no es apropiado para mecanismos de
elevacion.

Siserequieren tiempos de cierre cortos, debera desconectarse
por el lado de corriente continua. En este caso se recomienda
conectar en paralelo un dispositivo supresor (v. fig. 1) con
objeto de proteger a la bobina y a los contactos durante la
desconexion (VDE 0580§26).

Abrir el freno cuando estd desconectado el motor

Como el electroiman es excitado por separado, es posible abrir
el freno cuando estd parado el motor. A este efecto se
correspondiente tensién alterna (v. la placa de caracteristicas
del freno). El freno se mantiene abierto mientras esté aplicada
la tension.

Varistores a la entrada y salida protegen a los rectificadores
contra sobretensiones.

Tension y frecuencia

rectificador N2
concebido 230V +10% 50/60 Hz | 400V + 10% 50/60 Hz
bobinas 205V DC 180V DC

iEn redes de 60 Hz, es inadmisible aumentar la tension del
freno!
24V DC - el freno - concebido en caja de bornes

2.2 Valores de servicio (v. fig. 4)

2.3 Modificacién del par de frenado (v. fig. 2)

El freno se suministra con el par (torque) de frenado ajustado.
Es posiblereducirlodesatornillando el tornillo de ajuste mediante
una llave de gancho hasta «o,» como max. Enlafig. 2 seindican
las variaciones del par (torque) de frenado por cada muesca del
anillo de ajuste. Con ello es posible reducir el par (torque) de
frenado a «Mg, o>

Elanillo de ajuste permite reducir el par de frenado, con lo que
se prolonga el tiempo de cierre del freno y se acorta el tiempo
de apertura del freno.

2.4 Velocidad de giro maxima

El freno estd dimensionado para trabajar con funciéon de
paradade emergencia.

Su uso como freno de servicio es posible si es bajo el trabajo de
friccién (duracién, véase Mantenimiento).

Las velocidades maxima admisibles pueden verse en la Fig. 4.
En la funcién de stop de emergencia se tiene que contar con
temperaturas aumentadas (hasta de 130° C) y un mayor des-
gaste.

3 Mantenimiento

Para los casos de aplicacion normales como freno de parada, no
necesita mantenimiento.

Séloy exclusivamente en los casos de aplicacién como freno de
servicio, en el que tiene que rendirse un trabajo de friccién, en
ciertos intervalos se tiene que controlar el entrehierro ,s “ vy,
lomastardaralalcanzarel entrehierroméaximo ,s “ setiene

. . . " Lumax. ' = 7
que reajustar al entrehierro nominal ,s (véase la Fig. 2).

Li Nenn
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Reajustar el entrehierro como sigue:

Retirar la caperuza del ventilador (8.85)

Soltar ligeramente los tornillos de fijacion (8.01), atornillar al
electroiman (1.01) los casquillos de reajuste (1.07) mediante
una llave de boca y volver a apretar los tornillos de fijacion.

A continuacion volver a controlar el entrehierro.

Siexiste palancadeaperturamanual defreno, entonces reajustar

" n

la dimensién "s” segun la figura 2a.

ESPANOL

A NDICACION

iEvitar que entren en contacto con aceite o grasa las
superficies de friccion!

ITALIANO

@

A ATTENZIONE

Tutte le operazioni di trasporto, collegamento,
messa in servizio e manutenzione devono essere
eseguite da personaleaddestrato (cfr. VDEO105;
IEC 364). La non osservanza di tali norme puo
provocare gravi lesioni alle persone ed ingenti
danni materiali. Si raccomanda di rispettare i
regolamenti nazionali e locali e di attenersi alle
istruzioni relative all'impianto.

7\

A\ AVVERTENZE GENERALI

Recambio de la guarnicién de friccion
Deberd sustituirse el rotor (2.00) cuando se haya desgastado la
guarnicion de friccion. Espesor minimo del rotor: v. fig. 2.

Desmontaje / montaje (ver fig. 3)

Si existe sistema de apertura mecanica de freno, entonces
destornillar la palanca de apertura antes de retirar la cubierta.
Retirar la caperuza del ventilador (8.85)

Quitar el clip de seguridad del ventilador y retirar el ventilador
(no procede en el caso de motores con ventilacidn
independiente).

En motores con emisorde impulsos acoplado: soltarel brazo de
reaccion (8.31) y desatornillar el eje del emisor del eje del
motor con la llave de boca ancho 10 (1LG4/6 boca ancho13).

Desatornillar los tornillos de fijacién (8.01).

Retirar por completo el electroimén (1.00). En caso dado soltar
en el rectificador los cables de conexion del freno.

Sustituir el rotor con guarnicion de fricciéon (2.00).

Efectuar el montaje en sentido inverso. Ajustar el entrehierro a
la dimension nominal.

Siexiste palancadeaperturamanual defreno, entonces reajustar
la dimensién "s” segun la figura 2a.

En motores con generador de impulsos: enroscar el eje del
generador de impulsos en el eje del motor aplicando un par de
7a9Nm.

Paratolerancia con concentricidad permitida, verinstrucciones

del emisor de impulsos.

A NDICACION

Después de lareparacion se tiene que y antes de la puestaen
marcha se debe controlar la homogeneidad del entrehierro
nominalenunestadosin corrientey usandoun calibre sonda
queseintroduceentreeldiscodel rotorylaunidad magnética
en 3 lugares de la periferia.

iAl reponer en marcha se tiene que controlar si el freno
funciona perfectamente!

© Siemens AG 2004 All Rights Reserved

A completamento di queste istruzioni tecniche attenersi
sempre alle norme di sicurezza e di messa in servizio,
nonché alle istruzioni di impiego dei relativi motori.

1 Descrizione

1.1 Campo diimpiego

Impiego conformealladestinazione: ifreniadiscoa pressione
di molle alimentati a corrente continua vengono impiegati per
i motori trifase asincroni delle serie da 63 a 225L.

Il freno (frenia pressione di molle) non deve essere utilizzato in
atmosferaaggressiva o esplosiva. In presenza dielevata umidita
dell'aria o di basse temperature si dovra provvedere con misure
opportunein modo cheildiscodell'ancoraeil rotore non gelino
(p. es. riscaldamento).
Perassicurareilfunzionamentoineccepibile delfrenoa pressione
di molle in ambienti polverosi, con pericolo di infiltrazione di
acqua sporca o quando si deve evitare I'emissione della polvere
difrizione, occorre prendere misure adeguate, p. es. conanello
di protezione, anello di tenuta per alberi o coperchio.
Temperatura ambiente: -20°C...40°C

1.2 Costruzione e funzionamento (vedere Figura 3)
Si tratta di freni monodisco con due superfici di attrito.
Utilizzando piu molle di pressione viene prodotto il momento
frenante tramite attrito in assenza di corrente. L'apertura del
freno viene effettuata con elettromagneti.

Durante lafrenatura il rotore (2.00), che scorre assialmente sul
mozzo (3.00), viene premuto sulla superficie di contrasto (8.22)
mediante le molledipressione (1.04) agentisul discodell'indotto
(1.02).

Nello stato di frenatura, fra il disco dell'indotto (1.02) e il
magnete (1.01) & presente un traferro d'aria s .
Perallentareilfrenolabobina del magnete (1.01) viene eccitata
con corrente continua. La forza magnetica che si produce attira
ildiscodell'indotto (1.02) vincendo leforze delle molle applicate
sul magnete.

Il rotore pertanto non subisce piu la forza elastica delle molle e
ruota liberamente.

L'esecuzione con disinnesto meccanico manuale consente
I'allentamento del freno a motore fermo, che viene
effettuato tirando la leva di disinnesto (6.00).

3P
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1.3 Autorizzazione:

2 Utilizzazione

A ATTENZIONE

2.1 Collegamento elettrico

Eseguire il collegamento del motore con freno secondo lo
schema indicato sulla scatola dei morsetti del motore. Per il
collegamento del freno (esecuzione standard), vedere Figura
1.

Tutti i lavori sull'impianto devono essere
effettuati in assenza di tensione !




@

Questo tipo di circuito non & idoneo per meccanismi di
sollevamento.

Per tempi di innesto brevi occorre disinserire I'alimentazione
del lato della corrente continua. Per la protezione della bobina
e dei contatti, con la disinserzione del lato di corrente continua
€ opportuno collegare in parallelo un elemento antiscintilla
(vedere Figura 1) (VDE 0580§2G).

Sblocco del freno con motore non alimentato

Disinserendo I'eccitazione del magnete e possibile sbloccare il
frenoamotore fermo. Suimorsettidel gruppo del raddrizzatore
deve essere pertanto collegata I'opportuna tensione alternata
(vedere targhetta dati del freno). Il freno rimane allentato fino
a quando e applicata la tensione.

| raddrizzatori sono protetti all'ingresso e all'uscita dalle
sovratensioni mediante varistori

230V + 10% 50/60 Hz
205V DC

Tensione e frequenza

raddrizzatori

400V + 10% 50/60 Hz
180V DC

collegamento

bobine

Con frequenza pari a 60 Hz |a tensione elettrica del freno non
deve superare i limiti massimi ammessi!
24V DC - il freno - collegamento scatola morsetti

2.2  Parametri di utilizzo (vedere Figura 4)

2.3 Modificadella coppiafrenante (vedere Figura?2)
Il freno viene fornito con la coppia frenante gia regolata.

E’' possibile ridurre la coppia allentando verso 'esterno I'anello
di regolazione con la chiave a denti fino al valore massimo
corrispondente a “0,”. Con I'impegno dell'anello di regolazione
la coppia di frenatura viene modificata come indicato in Figura
2.Intalmodo e possibileridurre la coppiadifrenaturaa“™™, . “.
Una diminuzione del momento frenante tramite I'anello di
regolazione prolunga il tempo di incidenza e riduce il tempo di
ventilazione.

2.4 Numero di giri massimo ammesso

Per I'impiego come freno di stazionamento, il freno e
dimensionato con funzione di arresto di emergenza

E’' possibile impiegare il freno come freno di esercizio solo con
sollecitazioni ridotte (Durata, vedi Manutenzione).

Rilevare alla fig. 4 il numero di giri massimo.

Con la funzione di arresto di emergenza a temperature
elevate (fino a 130° C) si dovra calcolare un’usura maggiore.

3 Manutenzione

Per il normale impiego come freno di stazionamento, non &
prevista una manutenzione.

Solo se impiegato come freno di esercizio in cui si svolge un

lavoro di frizione, si dovra controllare ad intervalli regolari il

traferro”s e, al pit tardi, al raggiungimento del traferro max.

S e v regolarI,(,) i(n rPodg)da raggiungere di nuovo il traferro
v. fig. 2).

nominale s
La regolazione del traferro si effettua come segue:

Smontare la cuffia del ventilatore (8.85).

Allentare leggermente le viti di fissaggio (8.01), inserire le
bussole diregolazione (1.07) nel magnete (1.01) utilizzando la
chiave fissa e riserrare le viti di fissaggio.

Successivamente effettuare ancora un controllo del traferro.
Se e presente una leva di ventilazione manuale, regolare la
misura ,s” secondo la figura 2a.

A AVVERTENZA

Non applicare olio o grasso sulle superfici di contatto!

Sostituzione della pastiglia del freno
Quando la pastiglia € usurata si deve sostituire il rotore (2.00).
Per lo spessore minimo del rotore vedere Figura 2.
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Smontaggio/montaggio (vedere la figura 3)

Se & presente una ventilazione meccanica ad azionamento
manuale, svitare e rimuovere la leva di ventilazione manuale
prima di aprire il coperchio.

Smontare la cuffia del ventilatore (8.85).

Estrarrela rondella di sicurezza del ventilatore ed estrarre il
ventilatore (non & previsto per motori a ventilazione esterna).
Nelle costruzioni con datore di impulsi: allentare i supporti del
misuratore del braccio di reazione (8.31) e svitare l'albero del
datore con la chiave fissa Ch 10 (1LG4/6 Ch13) dall'albero del
motore.

Svitare le viti di fissaggio (8.01).

Estrarre completamente il magnete (1.00). Eventualmente
allentare il cavo di collegamento del freno sul raddrizzatore.
Sostituire il rotore con la relativa pastiglia (2.00).

Il montaggio avviene nella sequenza inversa. Impostare il
traferro al valore nominale.

Se e presente una leva di ventilazione manuale, regolare la
misura “s” secondo la figura 2a.

Nei motori con trasduttore a impulsi: avvitare I'alberino del
trasduttore nell'albero motore per7...9 Nm

Eccentricita ammessa: vedere il manuale operativo del
trasduttore.

A NDICACION

Prima della messa in esercizio e dopo operazioni di
manutenzione si deve controllare la regolarita del traferro
nominale, senza tensione, tra disco ancora ed elemento
magnete su 3 punti della circonferenza, impiegando uno
spessimetro.

Quando si rimette in funzione il motore verificare prima
il funzionamento ineccepibile del freno!

© Siemens AG 2004 All Rights Reserved



SVENSKA

A VARNING

Allt arbete i samband med transport, anslutning,
idrifttagning och regelbundet underhall maste utforas
av kvalificerade, ansvariga yrkesman (VDE 0150; IEC
364). Osakkunnig hantering kan medfora svara person-
och materialskador. Uppmarksamma gallande
svenska, lokala och anlaggningsspecifika
bestdammelser och krav.

A ALLMANNA ANVISNINGAR

laktta forutom denna anvisning alltid anvisningarna for sakerhet
och idrifttagande resp. driftsanvisningen for de tillhérande
motorerna.

1 Beskrivning

1.1 Anvandningsomrade

Foreskriven anvandning: De fjadermandvrerade,
likstromsmagnetiserade skivbromsarna ar avsedda for trefas-
asynkronmotorer storlek 63 till 225L.

Bromsen (fjidderkraftbroms) far inte anvandas pa stallen dar det finns
risk forexplosionelleriaggressivatmosfar. Om man har hog luftfuktighet
och laga temperaturer maste lampliga atgarder vidtas som forhindrar
att ankarskivan och rotorn fryser fast (t ex med hjédlp av ett
varmeaggregat).

For att sakerstdlla fjaderkraftbromsen fullgoda funktion d@ven om
fjaderkraftbromsen anvands i dammig milj6, dar det finns risk att
smutsvatten kan trangainellerom manvill férhindra att friktionsdamm
sprids maste lampliga atgdrder vidtas t ex genom att montera en
skyddsring, en axeltatningsring eller ett skyddslock.
Omgivningstemperatur: -20° C till 40° C

1.2 Konstruktion och arbetssatt (se fig. 3)

Det &r enskivsbromsar med tva friktionsytor. Bromsmomentet alstras i
stromlost tillstand genom att friktionen upphdr orsakat av flera
tryckfjadrar. Bromsen lossas elektromagnetiskt.

Vid bromsning trycks den pa navet (3.00) axialt forskjutbara rotorn
(2.00) genom tryckfjadrarna (1.04) 6ver ankarskivan (1.02) mot den
andra friktionsytan (8.22).

| bromstillstand finns mellan ankarskivan (1.02) och magnetdelen
(1.01) luftgapetss .

For att lufta bromsen magnetiseras magnetdelens (1.01) spole med
likstrom. Den uppkomna magnetkraften drar ankarskivan (1.02) till
magnetdelen mot fjaderkraften. Rotorn ar darmed avlastad fran
fidderkraften och kan rotera fritt.

Utférandet med mekanisk handluftning gor att bromsen kan luftas
nar motorn star stilla genom att dra i luftningsspaken (6.00).

1.3 Behorighet:

G us

2 Drift

A VARNING

Varning Genomfor arbeten pa anldaggningen
endast nadr dennaejstarunderelektrisk spanning!

2.1 Elektrisk anslutning

Anslut bromsmotorn enligt kopplingsschemat i motorns uttagslada.
Anslutning av bromsen (standardutférande) se fig. 1.

Motorerna har de vanliga effektskyltarna och erhaller pa den sida som
ligger mittemot motorn en skylt till med bromsdata.
Véxelspanningen for bromsens magnetlindning ansluts till de bada
lediga uttagen i likriktarblocket (~) (se fig. 1).

Snabbt infall hos bromsen

Skiljs bromsen fran natet sker bromsningen. Bromsskivans insfallstid
fordréjs av magnetspolens induktivitet (frankoppling pa
vaxelstromssidan). Harvid uppstar en kraftig infallsfordréjning.
Denna kopplingsmetod ar inte lamplig for lyftdrifter.

For att uppna korta infallstider maste likstrémssidan kopplas fran. Fér
attskydda spole och kontakter skall, nar likstrémssidan kopplas fran, en
gnistslackningskomponent (sefig. 1) kopplas parallellt (VDE 0580§26).

Luftning av bromsen vid avstéangd motor
Genom atskild magnetisering av magneten kan bromsen luftas nar
motorn star still. Harfér maste motsvarande vaxelspanning (se
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bromseffektskylt) anslutas till uttagen i likriktarblocket.

Bromsen forblir luftad sa lange spanningen ar tillkopplad.

Likriktarna ar skyddade mot Gverspanning av varistorer vid in- och
utgang.

Spanning och frekvens

spanningar
inmonterade 230V £ 10% 50/60 Hz | 400V + 10% 50/60 Hz
Magnetspolarna 205V DC 180V DC

Vid 60 Hz far bromsens spanning inte hojas!
24V DC - broms - inmonterade i uttagslada

2.2 Driftsvarden (se fig. 4)

2.3 Andring av bromsmomentet (se fig. 2)

Bromsen levereras med installt bromsmoment. En reducering genom
att skruva ur instéllningsringen med en haknyckel till max mattet "o,"
armojligt. Férvarje spariinstallningsringen andrar sig bromsmomentet
enligt fig. 2. Harigenom kan bromsmomentet reduceras till "M, . "
En bromsmomentreducering via installningsringen forlanger
frankopplingstiden och férkortar tillkopplingstiden.

2.4 Maximalt tillatna varvtal

Bromsen ar dimensionerad fér anvdandning som hallbroms med Nod-
Stopp-funktion.

En anvandnings som driftbroms &r mdjlig om friktionen ér liten
(livslangd, se Underhall). Max. varvtal, se fig. 4.

I samband med en N6d-Stopp-funktion maste man rdakna med hogre
temperaturen (upp till 130° C) och 6kat slitage.

3 Underhall

Om bromsen anvands normalt som héllsbroms kraver den inget
underhall.

Om den emellertid anvands som driftbroms och utsatts for friktion
maste luftspalten ,s ” kontrolleras i regelbundan intervaller. Om en
max luftspalt ,s . “ uppnas maste luftspalten justeras sa att man
aterigen fr en nominell luftspalt s .." (se fig. 2).

Efterinstéllning av luftgapet sker enligt foljande:

Ta bort flaktkdpan (8.85).

Lossa befdstningsskruvarna (8.01) nagot, skruva in justerhylsorna
(1.07) med en skruvnyckel i magnetdelen (1.01) och dra ater fast
fastskruvarna.

I anslutning hartill kontrolleras luftgapet 4n en gang.

Nar handluftingsspak finns efterjustera mattet “s”

s” enligt Fig. 2a.
A ANVISNING

Friktionsytorna far inte komma i kontakt med olja eller fett!

Utbyte av friktionsbeldggningen
Rotorn (2.00) maste bytas ut nar friktionsbeldggningen &r utsliten.
Minsta rotorstyrka se fig. 2.

Isértagning / ihopséattning (se fig. 3).

Narmekanisk handluftning finns, skruva ut handluftningsspakeninnan
kdpan tas av.

Ta bort flaktkdpan (8.85).

Ta bort flaktens sakringsring och dra av flakten (bortfaller vid motorer
med separat flakt).

| kombination med pulsgivare: lossa vridmomentstodet (8.31) och
skruva ur givaraxeln med skruvnyckel NV 10 (1LG4/6 NV 13)ur
motoraxeln.

Skruva ur fastskruvarna (8.01)

Ta bort magnetdelen komplett (1.00). Lossa harfér eventuellt
bromsanslutningen pa likriktaren.

Byt rotor med friktionsbeldggning (2.00).

Montering i omvand ordningsfoljd. Stall in luftspalten pa nominellt
matt.

N&r handluftingsspak finns efterjustera mattet “s” enligt Fig. 2a.

P& motorer med impulsgivare: Skruva in givaraxeln med 7 till 9 Nmi
motoraxeln. Tillaten rotationstolerans se bruksanvisningen férgivaren.

A OBSERVERA

Efter underhallsarbeten maste och fore idrifttagandet bor man i
stromlost tillstand kontrollera att den nominella luftspalten ar lika
stor mellan anskarskivan och magnetdelen. Kontrollen ska ske med
hjalp av ett slitsmatt pa tre stéllen pa periferiytan. Nar motorn tas
i drift igen maste man kontrollera att bromsen fungerar felfritt!




A POzORrR

V38echny prace k pfepravé, pfipojeni a uvedeni
do provozu, jakoz i pravidelnou udrzbu smi
provadét pouze kvalifikovany, zodpovédny
odborny personal (dodrzovat VDE 0105, IEC
364). Neodborny postup mize zpUsobit téZké
Skody na zdravi a vécné Skody.

Dodrzovat platna narodni, mistni a pro zafizeni
specificka ustanoveni a pozadavky.
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A VSeobecné pokyny

Kromé tohoto navodu vzdy dbejte bezpecnostnich pokynt
a pokynd na uvedeni do provozu event. navodu na
uvedeni do provozu pfislusnych motort.

1 Popis

1.1 Rozsah pouziti

Pouziti v souladu s ustanovenimi:

PruZinou ovladané kotoucové brzdy se stejnosmérnym buzenim
se pouzivaji pro trojfazové asynchronni motory osovych
vysek 63 az 225L.. Brzda (pruzinou ovladana brzda) nesmi byt
provozovana v prostfedich s nebezpelim vybuchu nebo
v agresivnim prostfedi. Pfi vysoké vihkosti vzduchu a nizkych
teplotach museji byt pfijata vhodna opatieni proti pfimrznuti
kotouce kotvy a rotoru (napf. vyhfivani).

Aby byla zaruCena bezpecna funkce pruzinou ovladané
brzdy, musi se, pfi pouziti v praSném prostredi, pfi mozném
vniknuti Spinavé vody nebo kdyz se ma zabranit roznaseni
prachu z opotfebeni otérem, pfijmout vhodna opatfeni, napf.
pouziti kryciho kruhu, hfidelového tésniciho krouzku nebo
uzaviraciho vika.
Teplota okoli: -20°Caz40°C

1.2 Konstrukce a zplsob prace (viz obrazek 3)
Jedna se o jednokotou€ové brzdy se dvéma tfecimi plochami.
Nékolik tlacnych pruzin vyviji v bezproudovém stavu tfenim
brzdny moment. Uvolnéni brzdy je provadéno
elektromagneticky.

PFi brzdéni se rotor (2.00) axialné posuvny po naboji (3.00)
tlaénymi pruzinami (1.04) pfitlaCuje prfes kotvu (1.02) na
protilehlou tfeci plochu (8.22).

V zabrzdéném stavu je mezi kotou¢em kotvy (1.02) a magnetem
(1.01) vzduchova mezera s ;.

K odbrzdéni brzdy se civka magnetu (1.01) vybudi
stejnosmérnym napétim. Vznikajici magneticka sila pfitahne
kotou¢ kotvy (1.02) proti sile pruzin k magnetické casti.
Rotor je tak uvolnén od sily pruzin a maze se volné otacet.
Provedeni s mechanickym ruénim odbrZzdénim umozZiuje
odbrzdéni brzdy v klidovém stavu motoru zataZzenim za
odbrzdovaci paku (6.00).

1.3 Schvaleni: @
c us
2 Provoz
A POZOR

V8echny prace museji byt provadény
v bezproudovém stavu zafizeni.

7.\

2.1 Elektrické pripojeni

Provedte pfipojeni brzdového motoru podle schématu zapojeni
v pfipojovaci svorkovnici motoru (standardni provedeni), viz
obr. 1.

10
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Motory maji bézné vykonnostni Stitky a budou navic na
protilehlé strané motoru nebo na krytu ventilatoru opatfeny
druhym vykonnostnim Stitkem s Udaji brzdy.

Stfidavé napéti pro budici vinuti brzdy je pfipojeno na obou
volnych svorkach bloku usmérnovace (~) (viz obr. 1).

Rychla reakce brzdy

Dojde-li k oddéleni brzdy od sit&, nastane brzdéni.

Doba reakce brzdy je zpoZzdéna induk&nosti magnetické civky
(odpojeni na strané stfidavého proudu).

Pfitom dochazi k vyraznému zbrzdéni reakce brzdy.
Tento druh zapojeni neni vhodny pro pohony zdvihadel.

Pro kratké c¢asy reakce se musi vypinat na strané
stejnosmérného proudu. K ochrané civky a kontaktu je tfeba
pfi vypnuti na strané stejnosmérného proudu paralelné pfipojit
zhaseci ¢len (viz obr. 1) (VDE 0580§26).

Odbrzdeéni brzdy pfi vypnutém motoru

Diky samostatnému buzeni magnetu je mozné odbrzdit brzdu
v klidovém stavu motoru. K tomu se musi na svorky bloku
usmérnovace pfivést odpovidajici stfidavé napéti (viz
vykonnostni Stitek brzdy). Brzda zlstava odbrzdéna tak
dlouho, dokud je pfivadéno napéti.

Usmérhovace jsou chranény proti pfedpéti varistory na vstupu
a vystupu.

Napéti a kmitoCet

Usmériovaé
Pfipoj 230V + 10% 50/60 Hz |400V + 10% 50/60 Hz
Civka 205V DC 180V DC
elektromagnetu

Pri 60 Hz nesmi byt napéti brzdy zvySeno!
24 VDC - brzda — pfipoj ve skfini svorkovnice

2.2 Provozni hodnoty (viz obr. 4)

2.3 Zména brzdného momentu (viz obr. 2)

Brzda se dodava s nastavenym momentem. Je mozné jej
snizit odSroubenim nastavovaciho krouzku pomoci hakového
klice az namax.,0,". Kazdé zapadnuti nastavovaciho krouzku
znamena zménu brzdného momentu dle obrazku 2. Takto se
da zmensit brzdny moment na ,M_ __“.

Snizeni brzdiciho momentu pomoci sefizovaciho krouzku
prodluzuje dobu dopadu a zkracuje dobu vétrani.

2.4 Maximalni pfipustny pocet ota¢ek

Brzda je dimenzovéana pro pouZiti jako brzda se zajisténim
polohy s funkci nouzového zastaveni.

PouZiti jako provozni brzdy je mozné pfi velmi nizkém tfeni
(Zivotnost, viz navod k obsluze).

Maximalni pocty otacek najdete na obrazku 4.

U funkce nouzového zastaveni je tfeba pocitat se zvySenymi
teplotami (do 130 °C) a vétsim opotfebenim

3 Udrzba

Pro normalni pfipady pouZiti jako brzda se zajiténim polohy
nepotfebuje brzda udrzbu.

Pouze v pfipadech pouZiti jako provozni brzdy, pfi nichzZ je
tfeba konat tieci praci, se v urCitych ¢asovych intervalech
musi kontrolovat vzduchova mezera ,s ,“ a nejpozdéji pfi
dosazeni maximalni vzduchové mezery s “znovu nastavit

Li max
na jmenovitou vzduchovou mezeru .S “ (viz obrazek 2).

LG Nenn
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Dodate¢né nastaveni vzduchové mezery se provede
nasledovné:

Sejméte kryt ventilatoru (8.85).

Ponékud uvolnéte upevriovaci Srouby (8.01), pomoci
otevieného klice zasroubujte do magnetu (1.01) sefizovaci
pouzdra a upeviovaci Srouby znovu dotahnéte.

Pokud je paka ru¢niho vétrani k dispozici, pak nastavit rozmér

)

s” podle obr. 2a.
A Upozornéni !

Tfeci plochy nesméji prijit do styku s olejem nebo tukem!

Vyména tfeciho oblozZeni
Je-li tfeci obloZeni opotfebeno, musi se vymeénit rotor (2.00).
Minimalni tloustka rotoru viz obr. 2.

Demontaz/montaz (viz obr. 3)

Pokud je k dispozici mechanické vétrani, paku ru¢niho vétrani
pfed sejmutim krytu vySroubovat.

Sejméte kryt ventilatoru (8.85).

Odstrante pojistny krouzek ventilatoru a stahnéte ventilator
(odpada u motoru s cizi ventilaci).

U kombinaci se snimac¢em impulz{: Uvolnéte momentové
rameno (8.31) a pomoci otevieného klice vySroubujte hfidel
snimace z hfidele motoru.

VySroubujte upeviiovaci Srouby (8.01).

Sejméte celou magnetovou ¢ast (1.00). Je-li to nutné, uvolnéte
pfipadné pfipojovaci vodi¢e brzdy na usmériovadi.
Vyménte rotor s tfecim oblozenim (2.00).

Montaz v opacném pofadi. Vzduchovou mezeru nastavit na
jmenovity rozmér.

Pokud je paka ru¢niho vétrani k dispozici, pak nastavit rozmér
“s” podle obr. 2a.

U motorll se synchronizatorem: hfidel ¢idla zasroubovat do
hfidele motoru se 7 az 9 Nm.

Pfipustna tolerance obvodového hazeni viz navod k provozu
cidla.

Pycckuii

A 0OCTOPOXHO!

Bce paboThl, CBSI3aHHbIE C TPaAHCMOPTUPOBKOWA,
NOOKMIYEeHNeM ANs NyCcKa B 9KCNyaTaLuio, a Takke
perynsipHoe TexHu4eckoe 06Cny>xMBaHne LOMKHbI
NpoOBOAUTLCS TOMbKO KBaNUQUUUPOBAHHbLIMM,
OTBETCTBEHHbLIMU chneuuanucTamm (cobnogatb
npeanucanusa VDE 0150, IEC 364). HeHagnexallee
obpalleHne MOXEeT cTaTb NPUYUHONW TSKENLIX
HeCcYaCTHbIX ClyYaeB U MaTepuaneHoro yuepba.
CnegyeTt npuaepXuBaTbCa AENCTBYIOLMX
HaUMOHAnbHbIX, MECTHbIX Y CMELNUYECKUX NS
YCTAHOBOK NpeanvcaHuin n TpeboBaHuii.

A O6wme ykasaHus

Kpome aToro pykoBoAcTBa MO aKcrnyatauum Heob6xoammo
Bcerga cobnoaaTb Takke MHCTPYKUMM TEXHWKM 6e30nacHOCTM
MM PyKOBOACTBO MO 3KCNiyaTaunmm COOTBETCTBYHOLWNX
nBuratenei.

A Upozornéni !

Po opravé se pied uvedenim do provozu musi ve vypnutém
stavu (bez proudu) zkontrolovat rovnomérnost vzduchové
mezery mezi kotou¢em kotvy a magnetovou €&asti na 3
mistech pomoci sparové mérky.

Pfi opétovném uvedeni motoru do provozu se musi
pfezkou$et bezchybna funkce brzdy!

© Siemens AG 2004 All Rights Reserved

1 OnuncaHue

1.1 O6nacTtb npumeHeHus

MprMeHeHre cornacHo HasHaveHuo:  [pyXWHHbIE OUCKOBbIE
TOpMO3a C BO3DY>XAEHUEM OT MOCTOSIHHOrO TOKa MPUMEHSIIOTCS
Ost aCUHXPOHHLIX ABUraTenen nepemeHHoro Toka ot BOB 63 go
BOB 225L. MNpyXWHHbIA TOPMO3 He MO3BONEHO NMPUMEHNATL BO
B3PbIBOONACHOM NN arpeccuBHOR atmocdepe. B cryvae BbICOKOM
BMaXXHOCTW BO3AyXa M HU3KOW TeMnepaTypbl HEOOXOAMMO NPUHATb
noaxopslime Mepbl NPOTMB NPUMEP3aHUs ANCKa SKOPS U poTopa
(Hanp. HarpeBaHue).

Ons rapaHTMpoBaHus ©6e30nNacHOro YHKLMOHUPOBAHUS
NPY>XMHHOTO TOPMO3a HeobxoOaMMO B Cryvae MPUMEHEHWS B
3anblNeHHOM MOMELLEHNUMW, NPU BO3MOXHOCTM MPOHUKHOBEHUSI
rPA3HON BOAbBI UMM €CNU HYXHO MOMEeLLaTb PacnpoCTPaHEHMIO
BO3HUKAIOLWWEN BCNEACTBME UCTUPAHUSI TOHKOW MbINK, MPUHSTH
noaxoasilme mepbl, Hanp. yCTaHOBKa 3alMTHOrO KonbLa,
YNNOTHUTENBHOIO KOMNbLA Yy Bana Uinm 3anopHON KPbILLIKW.
Temnepatypa okpyxatoLeri cpeabl: oT-20° C 0o 40°C

1.2 C6opka u cnocob pabotbl (cM. puc. 3)
OnucbiBagMbIE TOPMO3a UMEIOT OANH ANCK U ABE PPUKLNOHHBIE
Haknagki. OgHa Unm HECKONbKO MPYXUH CXXaTUS FTEHEPUPYIOT B
6ECTOKOBOM COCTOSIHUM TPEHUEM TOPMO3HOM MOMEHT. TOpMO3
AKTUBMPYETCSH NMPY MOMOLLM SNEKTPOMArHmTa.

Bo Bpemsi npouecca TOPMOXEHUS MpyxuHbl  (1.04) TonkawoT
akcumaneHo nepemelliaembivi potop (2.00) no 3apsay (3.00) uepes
skopb (1.02) B HAanpaBneHnn NPOTUBOMOSNIOXKHON PPUKLMOHHOA
Haknagku (8.22). B 3aTOPMOXKEHHOM COCTOSIHUM HAXOANTCSt MEXAY
LkneoM skops (1.02) n marHutom (1.01) BO3OyLLHLIN 3830P S, .
Topmo3 OTnycKaeTcsl BO30YXAEHMEM KaTyLLKU 3NEeKTPOMarHmuTa
(1.01) noCTOSAHHBLIM HaNpsKeHMeM. Bo3HMKatoLLasi MarHATHasi cuna
npuTarneaeT WKMB kops (1.02) NpOTUB CUMbI NPYXXMHBI K MarHuTy.
Bnarogaps sTomy poTop 0CBOGOXAEH OT CUMbI MPYXXUHbI Y MOXET
cBob0OOHO BpaLLaThCS.

WcnonHeHne ¢ MeXaHUYECKMM pYYHbIM PACTOPMaXKUBaHUEM
AenaeT BO3MOXHbIM OTMYCK TOPMO3a B COCTOSIHUM MOKOS
OBUraTens, eCnu noTsHyTb pbldar pactopmaxusanms (6.00).

L)
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1.3 Anpobaums:

nnn Ha NoKpbITue
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2 AkcnnyaTtauyus
A ocTOPOXHO!

Bce pa6OTb| Npon3BOANTL HE NOA SNEKTPUYECKUM
HanpsXxeHnem.

2.1 DJnektpuyeckoe npucoegmHeHne

TOPMO3HBII ABUraTenb NPUCOEANHUTL COTMAaCHO ANEKTPUYECKON
cxeme ABpuratens B KneMmHol kopobke. NprucoeanHeHe Topmosa
(cTaHaapTHOE UCMOSTHEHME) CMOTPW PUCYHOK 1.

Ha aBuratensx uMeTca CTaHAaPTHbIE WUTKWA ¢ HOMUHANBHBIMIA
OaHHbIMU, W BOOOGABOK €CTb Ha NPOTUBOMOMOXHOM CTOPOHE
ABWraTens unM Ha Komnnake BEHTWUNATopa elle OOWH LUMTOK C
AaHHBIMA TOPMO3a

K oBymsi cB0O60AHBIM KNeMMamMm BbINPSMUTENS (~) NPUCOEANHUTb
nepeMeHHoe HanpshxeHne anst 06MOTKM BO36YXOEHUS TOpMO3a
(cm. puc. 1).

bbicTpoe TopMoOXeHue

Ecnn TopMO3 OTKIMHOYEH OT NMTAIOLLEr0 HANPSHKEHMS, MPOUCXOOUT
TOPMOXEHMUE.

OnnUTenbHOCTL NMPUMEHEHUS TOPMO3HOIO LLKMBA 3aMeanseTcs
WHOYKTUBHOCTbLIO KaTYLLKM SNEKTPOMarHmuTa (BbIKIIIOYEHUE Ha
CTOpPOHE NepeMeHHOro Toka). [py 3TOM NpouCXoauT CUnbHoe
3ameqneHne NPUMEHEHUS TOPMO3a.

3TOT BUL NEPEKITIOYEHNS HE NPeaHa3HaYeH ANs NpyrBoaa nogbemMa.
YTtobbl AOCTUYL Bonee KOPOTKUX ANUTENbHOCTENR NPUMEHEHUS,
HeobX04MMO BLIKMKOYATL HA CTOPOHE MOCTOSIHHOrO TOKa.
PekomeHayeTcs 3awmwiaTb KaTylWwKy W KOHTaKTbl BO BpeMS
BbIKMOYEHNS CTOPOHbI MOCTOSIHHOTO TOKa C MOMOLbLI
napannenbHoro BKMKYEHNS UCKporacutenbHoro yctponctea (VDE
0580826, cm. puc. 1).

OTnycK TOPMO3a Npu BbIKNIOYEHHOM ABUraTtene

Bnarogaps otaensHoMy BO3GYKAEHNIO MarHMTa MOXHO OTMyCKaTb
TOPMO3 B COCTOSIHUM NOKOS ABuratens. [ns aToro Heobxoanmo
NPUCOEAUHUTL K KNemmam BbINpAMUTENs noaxoasuiee
nepeMeHHoe HanpsiKeHME (CM. LMTOK C HOMUHANbHLIMU SaHHBIMU
TOpMo3a). TOpMO3 OCTaeTCa OTMYLUEHHbIM OO TEX Mop, Mnoka
NPUCOEeANHEHO HaMpPsKeHNe.

BbinpammTenu 3alimLLeHbl OT NepPeHanpshXeHNs BapMCToOpamu,
NOAKMIOYEHHBIMM K BBOAY W BbIBOAY.

230V + 10% 50/60 Hz
205V DC

HanpsixeHune n yactota

400V = 10% 50/60 Hz
180V DC

Boinpsmurens

MogxnioueHne

MaruuTHble KaTyLLKA

Mpn 60 Hz He NO3BONEHO NOBLILWATL HANPSHKEHNE ANA TOpMOo3a!
24V DC — TopMO3 — NoAKMoYeHNe B pacnpeaenuTensHoM Wkady
2.2  OkcnnyaTayMOHHbIe AaHHbIE (CM. puc. 4)

2.3 W3meHeHne TOPMO3HOro MOMEHTA (CM. puc. 2)
Topmo3 NOCTaBNSETCH C YCTAHOBMEHHLIM MOMEHTOM. BbIBUHTUB
PErynMpoBOYHEIA KPYXXOK NMPU MOMOLLM KPIOKOBOTO  KMHOYa, ero
MOXHO MOHM3UTL MaKCUManbHO 40 ,0,° Kaxpoe 3ackakuBaHve
PErynmnpoBOYHOIO KPY)XKa 3HAYUT 3MEHEHWE TOPMO3HOrO MOMEHTA
(cm. puc. 2). ATM 06pa3oM MOXKHO MOHU3UTE TOPMO3HOW MOMEHT
Ao ”MBr min.“'

YMeHbLUEHNE MOMEHTA TOPMOXEHUST Yepes KOmbLO HaCTPOMKK
yBenuMumBaeT BpemMsi OT MOMEHTa OTKIIOYEHUS MUTaHuUs
SMeKTpOMarHuTa TopMo3a 40 MOMEHTA HaNoXeHWsl TopMo3a U
CoKpalLllaeT BpeMsi OTNyCKaHUs TOpMO3a.

2.4 MakcumanbHO 4ONYCTUMAsi CKOPOCTb BpaLEHUs
Pa3smepbl Topmo3a onpeaeneHbl Ansi NPUMEHEHUS B pofe
CTOMOPHOrO TOPMO3a C PYHKLMEN aBapUIHON OCTaHOBKMW.
MpyMeHeHwe B poae paboyero TopmMo3a BO3MOKHO NPy MareHbKoM
TpeHUM (CPOK CNYXKObl CM. TEXHUYECKMI yX0a).

MakcumanbHasi CKOpOCTb BPaLLEHWS CM. PUCYHOK 4.
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Pycckui

B cnyuae pexuma paboTbl «aBapuiiHas OCTaHOBKa» Haao
paccunThiBaTe Ha MOBbLILWEHHY Temnepatypy (4o 130° C) u
Gornee BbICOKYIO CTEMEHb MCTUPAHWSI.

3 TexHu4yeckun yxop

B cnyyae HopManbHOro NPUMEHEHUs B poAe CTONOPHOrO TOPMOo3a
He HY>XEH HUKAKOWN TEXHUYECKNI yXO 3a TOPMO3OM.

JInwe B cnyvasix NpUMeHeHUs B kayecTBe paboyero TopMosa,
Korga BO3HMKAET TpeHue, Heobxooumo C onpeaeneHHbIMU
UTepBanamu NnpoBepsTs BO3AYLLHbIN 3a30p “S | " M Haunosaee npu
AOCTWKEHW MaKC. BO3AYyWHOro 3asopa “S max_” HY>XHO ONsiThb
OTpErynpoBaTh ero Ha HOMVHarbHbIA BO3OYLUHBIA 3a30p “S i
(CM. PUCYHOK 2).

LbNenn

Bo3ayLwHbIi 3a30p yCTaHaBNMBAETCS Crieayowmm 06pasom:
CHATb NoKpbITUE BEHTUNATOPA (8.85).

YyTb-4yTb OTMAYCTUTb KpenexHble BUHTLI (8.01), Npu nomoLuu
Krntoda BBUHTUTL B MarHuT (1.01) perynunpoBouHyto BTynky (1.07) n
BWHTbI ONSITb NOATSIHY Th.

Mocne 3Toro BHOBb MPOBEPUTH BO3AYLLHbIN 3230p.

Ecnn vmeeTtca pbluar Ang pyyHOro OTMYCKaHWsl TOPMO3a, TO
cnenyeT OTLIOCTMPOBATL pa3mep ,.s* CornacHo puc. 2a.

A YkasaHue

Heobxoaumo oGecneuuntb, 4YTOObI MNOBEPXHOCTU TPEHUS He
BCTpeYasnmchb C Macriom UM CMasKoi.

3ameHa PPUKLMOHHO HaKaaKu
Ecnu cdpuKkuMoHHan Haknagka uaHolweHHas, potop (2.00)
HeobX0AMMO 3aMeHUTb. MUH. ToNLWMHa poTopa CM. pUC. 2.

Pasbopka/Cbopka (cMm. puc. 3)

Ecnu vmeeTcs pblyar ans MexaHWYeckoro Py4YHOro OTMyCKaHusi
TOPMO3a, TO Nepe/ CHATUEM KonMaka crefyeT BoIBUHYMBATD pblyar.
CHATb NOKpbITME BEHTUNATOPA (8.85).

YCTpaHWTb KPYXOK AN hMKCUPOBAHMSI BEHTUNSATOPA U CHATb
BEHTUNATOP (3TOr0 HEe HYXHO MpWu ABUraTensix ¢ BHELWHWUMU
BEHTUNATOPaMM).

B coyeTaHum ¢ nmnyneCHeIM nepegaTynkom; OTnyCTUTE Nneyo
MomeHTa (8.31) u npu nomowm knova SW 10 BbIBUHTUTL Ban
UMMYMbCHOrO NepefaTymka U3 Bana anekTpoasuraTens.
OTNyCTUTL KpenexHble BUHTbLI (8.01).

OTnycTUTb Lenyto MarHuTHyto YacTb (1.00). B cnyvae Hapo6HOCTH
paccnabute kabenbHoe npucoeguHeHWe TOopMO3a Ha
BbINPAMUTENE.

3aMeHNTb POTOp C PPUKLIMOHHON Haknaako (2.00).

MoHTax B 06paTHOM nopsiake. HacTpOUTL HOMUHAMBHLIA pasmep
BO3AYLLHOro 3a3opa.

Ecnn umeetcs pbluar onsg pyyHoOro OTMyCKaHWs TOpMo3a, TO
cnenyeT OTLICTMPOBATL pa3mep ,,s* CornacHo puc. 2a.
[napsuraTtenei C UMNYNbCHLIM AaTYMKOM: BBUHTUTL Ban gatymka
B Ban ABuratensi ¢ MOMEHTOM BpaLleHus 7 —9 Hm.

HonycTtumoe paanansHoe GueHne aaTyunka ykasaHo B VIHCTpyKUMK
no aKcnnyartaunm gatuvka

A Buumanne

Mocne pemoHTa HeobxoAuMMo W nepen BBeOEHUEM B
3KCnnyaTauMio cnegyet npoBEPUTbL MPU NMOMOLWIM Liyna B
COCTOSIHAM OTCYTCTBMSI TOKA PaBHOMEPHOCTb HOMMUHAINBHOMO
BO3YLLIHOMO 3230pa MeXay AUCKOM SIKOPS U MarHUTHOM YacTbio
Ha 3 mecTax nepumeTpa.

Mepen nyckom B XoA ABMraTensi NPOBEPUTE NPaBUIbLHYO paboTy
Topmo3a!

© Siemens AG 2004 All Rights Reserved



@ EE M EDE©CD

Fig. 1 Schaltung der Bremse | Brake circuit / Commande du frein / Circuito del freno | Collegamento del freno / Koppling av bromsen /
Zapojeni brzdy / CoeanHeHve Topmo3sa
Magnetspule/Magnetic coil / Bobine / Bobina del electroiman /

gehéus.e I'housing | logement / albergar / Bobina del magnete /| Magnetspole / Civka elektromagnetu /
l'alloggio / hus / kryt / kopnyc KaTyLlka 3neKkTpoMarHura
1+ 2+ 2+
D1 D2
V2 _
D4 b3 ° *
A
V1
~ ~ Funkenldschglied | Spark suppressor | Suppresseur | Dispositivo
N L1 supresor | Elemento antiscintilla / Gnistslackningskomponent /

Omezovag jiskieni / OrpaHuumTens UcKpeHus

Magnetspule/Magnetic coil / Bobine / Bobina del electroiman /
Bobina del magnete | Magnetspole [ Civka elektromagnetu /
KaryLlika anekrpomarnuTa

Gehause | housing / logement / albergar /
I'alloggio / hus | kryt / kopriyc

D1 T+ 2+ 2+

S o . .

V1 D2 V2 €

~ K T

L2 L1 Funkenléschglied / Spar!( s!.lppressor/.Sup_pres.seurl Dispositivo
supresor | Elemento antiscintilla / Gnistslackningskomponent /
Omezovag jiskieni / OrpaHununTens UCKpeHus

Fiir kurze Einfallzeiten nach Fig. 4 muB gleichstromseitig abgeschaltet werden. Hierzu wird die am Gleichrichter zwischen den Kontakten 1+ und
2+ angebrachte Drahtbriicke entfernt und durch die Kontakte eines externen Schalters ersetzt (vgl. Schaltbilder). Zum Schutz der Spule und
Kontakte sollte bei gleichstromseitigem Abschalten parallel ein Funkenldschglied geschaltet werden.

The direct-current side must be switched off to achieve short application times in conformity with fig. 4. For this purpose the wire jumper between
contacts 1+ and 2+ on the rectifier must be removed and replaced with an external switch (see circuit diagrams). To protect the coil and contacts,
a spark-quenching device should be switched in parallel with direct-current side switch-off.

Pour les temps de réaction courts selon l'illustration 4, déconnecter du cété du courant continu. Enlever a cet effet les fils de liaison placés au
redresseur de courant entre les contacts 1+ et 2+ et remplacer par les contacts d'un commutateur externe (compare schémas des connexions).
Pour protégerlabobine etles contacts, il estbon de mettre encircuit parallelement un souffleur d'étincelles pour la déconnexion du c6té du courant
continu.

Para tiempos cortos de cierre segln la Fig. 4, se tiene que desconectar por el lado de CC. Para este fin se quita el puente de alambre instalado en
el rectificador entre los contactos 1+y 2+ y se sustituyen por contactos de un interruptor externo (comparese con los esquemas de conexiones).
Para proteger la bobina y los contactos, en la desconexién por el lado de CC se tiene que conectar paralelamente un elemento apagachispas
(supresor).

Per brevi tempi di reazione come dafig. 4, si deve spegnere sul lato della corrente uniforme. Allo scopo, i jumperapplicati sul raddrizzatore devono
essere tolti e sostituiti con i contatti di un interruttore esterno (cfr. schema di circuito). Per proteggere la bobina ed i contatti, spegnendo sul lato
della corrente uniforme, si dovrebbe inserire parallelamente un elemento di soppressione delle scintille.

For korta reaktionstider enligt fig 4 maste frankoppling ske pa likstrémssidan. For att iordningstélla denna frankoppling tar man bort den pa
likriktaren mellan kontakterna 1+ och 2+ installerade tradbryggan och byter ut den mot kontakterna pa en extern brytare (jmf kopplingsbilderna).
For att skydda spolen och kontakterna bér man parallellt med frankopplingen pa likstromssidan tillkoppla en gnistslackningsdetalj.

Pro kratké asy zareagovani podle obr. 4 se musi vypinat na strané stejnosmérného proudu. K tomu se odstrani dratovy mistek umistény
na usmérmovadi mezi kontakty 1+ a 2+ a nahradi se kontakty externiho spinace (porovnej schéma zapojeni ). K ochranné civky a kontakt
se pfi vypnuti na strané stejnosmérného proudu musi paralelné pfipojit zhaseci €len.

YToObl COKpaTUTL BpemMsa BKMIOUYEHUS] TOPMO3a COrMacHO pyc. 4, HEOOXOAUMO OTKMIOUUTL MOCTOSIHHLIA TOK. [iNsi 3TOr0 HYXrHO YCTpaHUTb
NPOBOSIOYHBIA MOCTUK NPUKPENMEHHBIN HA BEINPAMUTENE MEXAY KOHTaKTaMu 1+ 1 2+ 1 3aMEHNUTb ero KOHTaKTaMn 3KCTEPHOrO BbIKIOYaTeENst
(cM. anekTpuyeckme cxembl).

[ns oxpaHbl KaTyLLKW M KOHTAKTOB PEKOMEHAYETCS NPY OTKIIOYEHUN NOCTOSIHHOIO TOKa NaparnmnensHO BKIYATL AYroracurensHoe yCTPOMCTBO.
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Bremsentyp Reduzierung pro MaB max min Bremsmoment | Nennluftspalt max. Luftspalt min. Rotorstarke
Brake type Rasterung Dimension Max. [Min. braking torque | Nominalair-gap Max. air-gap Min. rotor width
Type Reduction per notch | Cote max. Couple de freinage | Entrefernominal Entrefer max. Epaisseurmin.
Tipo de freno Réduction par cran Dimensionesmax | min. Entrehierronominal | Entrehierro max Espesor min. del rotor
Tipo freno Reducciénpormuesca | Dimensionemax. [Par (torque) de | Traferro nominale Traferro max. Spessore min. rotore
Bromstyp Riduzione per tacca maxDimensioner |frenado min. nominelltluftgap max luftgap min rotorstyrka
Typ brzdy Reducering perraster [ Max. Rozmér Coppia min.[Jmenovita| Max. vzduchova | Min. tlouStka rotoru
Tun TOopMO3a Redukce na 1 vrub | Makc. Paamep | frenatura vzduchova mezera | mezera MuH. TONWwMHa potopa
Peaykuna Ha 1 minbroms-moment | HOMuUHanbHbI | Makc. BO3AYLWIHBbIA
3auenky Min. brzdny moment | BosaywHbIii 3a30p 3asop
MuH. TOpMO3HO
MOMEHT
01 M Br min. s Li Nenn S L max. h min. :
. P
2LM8005 | 0,17 Nm 7.0 mm 3,7 Nm 0,2 mm 0,4 mm 45 mm I 777 >
. -
2LM8010 | 0,35 Nm 8,0 mm 7,0 Nm 0,2 mm 0,45 mm 55 mm i* L /
|
'
2LM8 020 0,76 Nm 7,5 mm 18,2 Nm 0,2 mm 0,55 mm 7,5 mm [ %
N
N Q /
2LM8040 | 1,29 Nm 125 mm | 21,3 Nm 0,3 mm 0,65 mm 8,0 mm J N
N
2LM8 060 1,66 Nm 11,0 mm 32,8 Nm 0,3 mm 0,75 mm 7,5 mm Il o
h min.
2LM8 100 1,55 Nm 13,0 mm 61,1 Nm 0,3 mm 0,75 mm 8,0 mm -
&)
S .
2LM8260 | 56 Nm 17,0 mm | 157,5 Nm 0,4 mm 1,2 mm 12,0 mm (s
Lii max
2LM8315 | 56 Nm 17,0 mm | 178,4 Nm 0,4 mm 1,0 mm 12,0 mm
2LM8 400 6,15 Nm 21,0 mm 248,7 Nm 0,5 mm 1,5 mm 15,5 mm
Flg. 2 Anderung des Bremsmomentes / Adjusting the braking torque / Modification du couple de freinage

Fig. 2a

Modificacién del par (torque) de frenado / Variazione della coppia frenante / Andring av bromsmomentet /
Zména brzdného momentu / iameHeHne TOPMO3HOro MOMEHTa

GroBe
Size

Cote
Dimensién
Dimensioni
Storhet
Velikost
Pasmep

s, (mm) s*1(mm) [s+s ,(mm)

06
08

N

0,2 1 1,2

- 10

'/ 12

14 0,3

1,5 1,8

16

18
20

0,4 2 2,4

S|

2,5 3

25 0,5

A ACHTUNG / WARNING/ AVERTISSEMENT / ATENCION / AVVERTENZA / VIKTIGT/ POZOR / BHUMAHUE!

MaB ,s” muB eingehalten werden! - Luftspalt ,s " Gberprifen!

The dimension ,s” must be adhered to! Check air gap s "

La cote ,s” doit étre respectée - Vérifier l'interstice ,s .

iLa dimension “s” debe respetarse imprescindiblemente! jComprobar el entrehierro s ;!
La misura ,s" deve essere rispettata! - Verificare il traferro s *!
Mattet “s” mdste respekteras! — Kontrollera luftspalten s "!
Rozmeér "s” musi byt dodrzen — vzduchovou mezeru s ;" pfekontrolovat!

CnepyeT cobniogaTts pasmep ,s*! [poBepuTb BO3AYLLHLI 3a30p .S !

14
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DEUTSCH

Lieferbare Ersatzteile *):

1.00 Magnetteil komplett *)
1.02  Ankerscheibe

1.03  Druckstick

1.04  Druckfeder

1.05  Einstellring

1.07  Hilse

2.00 Rotor komplett *)
3.00 Nabe

6.00 Handliiftung, komplett *)
7.00 Fremdbeliiftung

7.12  Lifter

7.41 Haltewinkel

7.58  Klemmenkasten

8.00 Federkraftbremse

8.20  Wellenverldangerung
8.22  Gegenreibflache

8.30  Impulsgeber

8.31 Drehmomentstitze
8.85  Lifterhaube

Ersatzteilesind Uiber den Vertrieb bei den jewei-

ligen Produktionsstatten zu bestellen.

E Bad Neustadt/ D
ubD Mohelnice | Cz
uc Frenstat/ Cz

ENGLISH

@D

Available spare parts *):

1.00 Magnetic section (complete) *)
1.02  Armature disk

1.03  Clamping member

1.04  Preloading spring

1.05 Adjustmentring

1.07  Bush

2.00 Rotor (complete) *)

3.00 Hub

6.00 Manual release unit (complete) *)
7.00 External fan

7.12  Fan

7.41  Bracket

7.58  Terminal box

8.00 Spring-operated brake

8.20  Shaft extension

8.22  Opposing friction surface

8.30  Pulse transmitter

8.31 Torquearm

8.85  Fancover

Spare parts can be ordered from the Sales
departments of the particular production sites.

E Bad Neustadt/ D
ub Mohelnice | CZ
uc Frenstat /| CZ

FRANCAIS

Disponible piéces detachées:

1.00 culasse magnétique, compléte *)
1.02  disque d'armature

1.03  piéce de pression

1.04  ressort de pression

1.05 anneau de réglage

1.07  douille d'ajustage

2.00 disque de freinage, complet *)
3.00 moyeu

6.00 desserrage manuel, complet *)
7.00 motoventilateur

7.12  ventilateur

7.41  coude de fixation

7.58  bofite a bornes

8.00 frein

8.20  prolongement d'arbre

8.22  face de friction

8.30  générateur dimpulsions

8.31  étrier dimmobilisation en rotation
8.85  capot de ventilateur

Les piéces de rechange doivent étre
commandées auprés du service de vente des

lieux de production respectifs.
E Bad Neustadt/ D

ub Mohelnice | Cz

uc Frenstat / Cz

Bestellbeispiel:

Motor 1LA....

No EO0109 /123456 02 001

2LM8 040-5NL10

1.00 Magnetteil komplett
205V 40 Nm

8.85 Lifterhaube

HINWEIS: Die Angaben auf dem Zusatz-

leistungsschild (2LM8 ... ) sind bei Er-

satzteilbestellung immer mit anzugeben!

Ordering example:

Motor 1LA....

No EO0109/ 123456 02 001

2LM8 040-5NL10

1.00 Magnetic section (complete)
205V 40 Nm

8.85 Fancover

NOTE: On ordering spare parts, the

information on the additional rating plate

(2LM8 ...) must always be specified!

Exemple de commande :
Moteur 1LA....

No EO0109/ 123456 02 001
2LM8 040-5NL10

1.00 culasse magnétique, compléte
205V 40 Nm
8.85 capot de ventilateur

NOTA : a la commande de pieces de
rechange, reprendre les indications de la
plaquesignalétique additionnelle 2LM8....).

Normteile sind nach Abmessung, Werkstoff
und Oberflache im freien Handel zu beziehen.

© Siemens AG 2004 All Rights Reserved

Standard commercially available parts are to
be purchased in accordance with the specified

dimensions, material and surface finish.

Les pieces normalisées peuventétre obtenues

dans le commerce d'aprés leur dimensions,
matériau et 'état de surface.

le

15



ESPANOL

@&

Disponible repuestos *):

1.00 Electroiman completo *)

1.02  Disco del inducido

1.03  Pieza de presion

1.04  Resorte de presién

1.05  Anillo de ajuste

1.07  Casquillo

2.00 Rotor completo *)

3.00 Cubo

6.00 Palanca de apertura manual,
completa *)

7.00 Ventilador independiente

7.12  Ventilador

7.41  Escuadra de retencién

7.58  Caja de bornes

8.00 Freno de disco de resorte

8.20  Prolongacién del eje

8.22  Guarnicion de friccién

8.30  Emisor de impulsos

8.31  Brazo de reaccién

8.85  Caperuza del ventilador

Losrecambios se pidenatravés de ladistribucion

de las plantas de produccién respectivas.

E Bad Neustadt/ D
ubD Mohelnice | Cz
uc Frenstat/ Cz

ITALIANO

D,

Disponibilie pezzi di ricambio *):

1.00 Magnete completo *)

1.02  Disco dellindotto

1.03  Elemento di pressione

1.04  Molla di pressione

1.05 Anello di regolazione

1.07 Bussola

2.00 Rotore completo *)

3.00 Mozzo

6.00 Sblocco manuale completo *)
7.00 Ventilatore esterno

7.12  Ventilatore

7.41  Squadra di sostegno

7.68  Scatola morsetti

8.00 Freno con molle di innesto
8.20  Prolunga albero

8.22  Superficie di attrito di contrasto
8.30  Datore di impulsi

8.31 Braccio di reazione

8.85  Cuffia del ventilatore

| pezzi di ricambio vanno ordinati presso i centri
di distribuzione dei rispettivi stabilimenti di

produzione.

E Bad Neustadt /D
ubD Mohelnice | Cz
uc Frenstat / Cz

SVENSKA

D

Rekvireras reservdelar *):

1.00 magnetdel komplett *)
1.02  ankarskiva

1.03  tryckstycke

1.04  tryckfjader

1.05 instéllningsring

1.07 hylsa

2.00 rotor komplett *)

3.00 nav

6.00 handluftning, komplett *)
7.00 separat flakt

7.12  flakt

7.41 Fastvinkel

7.68  uttagslada

8.00 fjaderbroms

8.20  axelférlangning

8.22  friktionsyta (mittemot)
8.30  pulsgivare

8.31  vridmomentstod

8.85  flaktkapa

Reservdelar ska bestéllas pa respektive fabriks
distributionsavdelning.

E Bad Neustadt/ D
ub Mohelnice | Cz
uc Frenstat/ Cz

Ejemplo de pedido:

Motores TLA....

No E0109/ 123456 02 001

2LM8 040-5NL10

1.00 Electroiman completo
205V 40 Nm

8.85 Caperuza del ventilador

INDICACION: Hande indicarse siempre los

datos de la placa adicional (2LM8 ... ) al

pedir piezas de repuesto

Esempio di ordinazione:

Motori TLA....

No E0109/ 123456 02 001

2LM8 040-5NL10

1.00 Magnete completo
205V 40 Nm

8.85 Cuffia del ventilatore

AVVERTENZA: Per'ordinazione dei pezzi di
ricambio indicare sempre i dati riportati
sulla targhetta aggiuntiva (2LMS8 ... )!

Bestéllningsexempel:

Motorerna 1LA....

No EO109 /123456 02 001

2LM8 040-5NL10

1.00 magnetdel komplett
205V 40 Nm

8.85 flaktkapa

ANVISNING: Ange alltid uppgiftera pa den

extra effektskylten (2LM8...) vid bestallning

av reservdelar!

Las piezas estandar se comprardn en
comercios del ramo segun las dimensiones,
material y superficie especificados.

16

Le parti standard sono reperibili sul mercato
secondo ledimensioni, il materiale e lafinitura
della superficie.

Normerade detaljer kan erhallas i Sppna han-
deln, ochskall specificeras betraffande storlek,
material och ytbehandling.
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K dodani jsou nahradni dily *):

1.00 Magnetova ¢ast komplet *)
1.02  Kotou€ kotvy

1.03 Svérka

1.04  Tlaéna pruzina

1.05 Nastavovaci krouzek

1.07  Pouzdro

2.00 Rotor komplet *)

3.00 Naboj

6.00 Ruéni odbrzdéni komplet *)

7.00 Cizi ventilator

7.12  Ventilator

7.41 Pfidrzovaci uhelnik
7.58  Svorkovnicova skfin

8.00  Pruzinova brzda
8.20  Prodlouzeni hfidele
8.22  Protilehla tfeci plocha

8.30  Vysilag impulstu
8.31  Momentové rameno
8.85  Kryt ventilatoru

Nahradni dily je tfeba objednat pfes odbyt u pfislusnych vyrobnich

zavodu.

E Bad Neustadt /D
ub Mohelnice / CZ
uc Frenstat / CZ

Priklad objednavky:

Motor 1LA...

No E0109 /123456 02 001

2. M8 040-5NL10

1.00 Magnetova ¢ast komplet *)
205V 40 Nm

8.85 Kryt ventilatoru

Upozornéni: Pfi objednavani nahradnich
dild vzdy uvadéjte Udaje z pfidavného
vykonového Stitku (2LM8 ...)

Normované dily se nakupuji podle rozméru,
materialu a povrchu volné v obchodé.

© Siemens AG 2004 All Rights Reserved

pycckuii

MocTaBnsiemble 3anyacTtu *);

1.00 MarnuTHasa yacTb *)

1.02  LWkue skopa

1.03  3Baxum

1.04  TpyxuHa cxaTtus

1.05  PerynupoBOYHbINA KPYXOK

1.07 Btynka

2.00 Portop yacrtb *)

3.00 Crynmua

6.00 PyuHoM OTNyCK TOPMO3a YacTb *)

7.00  TMOCTOPOHHWUI BEHTUIATOP
712  BeHtunatop

741  TMpwxum

7.58 KnemmHas kopobka

8.00  TpYXWHHBIA TOPMO3
8.20 YanuHeHwe Bana

8.22  lpoTmBONONOXHas NOBEPXHOCTL TPEHWUS

8.30  WmnynbcHbIN NepeaaTyunk
8.31  lnevo momeHTa
8.85  TllokpbITWe BEHTUNATOPA

3akasbl Ha 3anacHble 4acTu NPUHUMAKT OTAEeNeHUA npoaaxu

COOTBETCTBYIOLLUUX NMPON3BOACTBEHHbIX 3aBOAOB.

E Bag Helwtaar / T'epmanus
ub MoxenbHuue / Yexus
ucC OpeHwTaT / Yexus

MNpumep 3akasa:

Oeuratens 1LA...

No E0109/ 123456 02 001

2LM8 040-5NL10

1.00 MarHutHas yacTb *)
205V 40 Nm

8.85 lNokpbIThe BEHTUNATOPA

YkasaHue: B cnyyae 3akasa sanyacten
BCerga  ykasbiBaTb  AaHHble U3
OOMNOMHUTENBHOTO LUTKA C HOMUHAMBHBIMK
AaHHbIMK (2LMS8 ...)

CTaHpapTHble AeTanu COOTBETCTBEHHbIX
pa3mMepoB, MaTepuarna U NoBEPXHOCTU HYXXHO
nprobpecTn B cBOGOAHOM TOProBrne.
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8.01 (Fig. 3.1)

1.04

Lifter / Fan | Ventilateur [ Ventilador/

Sia Ventilatore | Flikt | Ventilator |

3.00 2.00 1.01 BeHTtunsTop

7.58
P
i 7.12
-
I
[
™ 8.30
/
T__
=i

Fig.3 1LA...

FremdlUfter

External fan
Motoventilateur
Ventilador independiente
Ventilatore esterno
Separat flakt

Cizi ventilator
MOCTOPOHHUIA BEHTUNATOPR

1XP8001
Impulsgeber
Pulse transmitter
Générateur d'impulsions
Emisor de impulsos
Datore impulsi
Pulsgivare
Vysila¢ impulst
MMnynbCHLIN NepefaTymk

© Siemens AG 2004 All Rights Reserved
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Bremsentyp DIN EN I1SO 4762 (DIN 6912) Anziehdrehmoment Schraube (8.01)

Brake type Schraube (8.01) Tightening torque bolt (8.01)

Type du frein Bolt (8.01) Couple de serrage vis (8.01)

Tipo de freno Vis (8.01) Par de apriete tornillo (8.01)

Tipo di freno Tornillo (8.01) Coppia di serragio vite (8.01)

Bromstyp Vite (8.01) Adragningsmoment skruv (8.01)

Typ brzdy Skruv (8.01) Utahovaci moment $roub (8.01)

Tun Topmosa $roub (8.01) MomeHT 3aTspkkv BuHTa (8.01)

BWHTa (8.01)
Nm

2LM8 002-1NA10 3x M4 2,8
2LM8 005-2NA10 3x M4 2,8
2LM8 010-3NA10 3x M5 5,5
2LM8 020-4NA10 3x M6 9,5
2LM8 040-5NA10 3x M6 9,5
2LM8 060-6NA10 3x M8 23
2LM8 100-7NA10 3x M8 23
2LM8 260-8NA10 6 xM10 46
2LM8 315-0NA10 6 xM10 46
2LM8 400-0NA10 6 xM10 46

Fig. 3.1

© Siemens AG 2004 All Rights Reserved
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Achshohe Bremsentyp GroBe (Fa. Lenze) Bremsmoment bei Reduziertes Bremsmoment bei Drehzahl max. zul. Betriebsdrehzahl
Shaft height Brake type Size (Lenze) Brake torque at Reduced brake torque by r.p.m. max. operatin RPM
Hauteur d'axe Type du frein Taille (Sté. Lenz) Couple de freinage sous | Réduit couple de freinage a la vitesse vitesse max. admissible en service
Altura eje Tipo de freno Tamafio (marca Lenze) Par de frenado hasta Reducido par (torque) de frenado por velocidad velocidad méax. adm. de servicio
Altezza asse Tipo freno Grandezza (Ditta Lenze) Momento frenante a Ridotto momento frenante da numero di giri max. numero di giri di rotazione
Axelhéjd Bromstyp Storlek (Fa Lenze) Bromsmoment vid Redusert Bromsmoment varvtal max tillatet driftsvarvtal
Osova vyska Typ brzdy Velikost (firma Lenze) Brzdny moment pri Redukovany toGivy brzdny moment pii poctu otadek | Max. pfip. pracovni otacky
BOB Tun Topmosa Pasmep (pupma Lenze) | TopMosHOM MOMeHT npu | MOHWKEHHbIA TOPMO3HON KPYTALLMIA MOMEHT Mpu YacToTe Make. ponyctumasn paGodas vactota
BpaLleHus BpaLLeHus
100 min™ 1500 min™ | 3000 min’ max.
63 2LM8 005-1NA10 06 5Nm 87% 80%
71 2LM8 005-2NA10 06 5Nm 87% 80%
80 2LM8 010-3NA10 08 170 Nm 85% 78%
90 2LM8 020-4NA10 10 20 Nm 83% 76% 3000 min-’
100 | 2LM8 040-5NA10 12 40 Nm 81% 74% 65%
112 2LM8 060-6NA10 14 60 Nm 80% 73%
132 2LMS8 100-7NA10 16 100 Nm 79% 72%
160 2LM8 260-8NA10 20 260 Nm 75% 68%
in-
180 2LM8 315-0NA10 20 315 Nm 75% 68% 1500 min
200 2LM8 400-0NA10 25 400 Nm 73% 68%
Achshohe Bremsentyp max. zul. Leerlaufdrehzahl mit Not-Stop-Funktion Leistungaufnahme bei | Einfallzeit der Bremse » | Liiftzeit der Bremse Schaltgeréusch
Shaft height Brake type max. no-load RPM incl. emergency stop Power consumption at| Brake applicatio time " Brake realease time Sound preassure level
Hauteur d'axe Type du frein vitesse a vide max. admissible pour arrét d'urgence Puissance absorbée a | Temps de serrage Temps de desserrage Emissionacoustique
Altura eje Tipo de freno veloadad.méx. adm. de giro sin carga, incl. parada de [ Consumo a Tiempo de cierre del freno | Tiempo de apertura del | Nivel de presiéon
Altezza asse Tipo freno emergencia i Assorbimento  dif Tempo applicazione freno »| freno actstica
Axelhsjd Bromstyp max. numero di giri a vuoto con arresto di emergenza potenzaa Bromsens infallstid » Tempo sblocco freno Rumorosi ta
Osova vyska Typ brzdy max tillatet tomgangsvarvtal med nédstoppsfunktion Effektférbrukning vid | poba brzdéni Bromsens luftningstid Ljudnivé vid koppling
BOB Tuvn Topmoaa Max. pfipustné otatky v chodu naprazdno s nouzovou stopkou | Prikon pri OnutensHocT | Doba uvolnéni brzdy Hlugnost
Makc. [OnyCTUMOE 4YKCTO XOMOCTLIX OBOPOTOB ¢ aBapwitHbIM| [0 T pe 6nsemas TOPMOXEHNs1 LnuTenbHoCTL oTnycka Wym
OCTAHOBOM
. . MOLHOCTb Mpi TOpMO3a
Horizontale Einbaulage | Vertikale Einbaulage w P P
Horizontal mounting Vertical mounting
Montage horizontal Montage vertical
Montaje horizontal Montaje vertical
Montaggio orizzontale Montaggio verticale 20°C
vagratt monteringslage lodrétt monteringslage
Horizontalni montazni poloha | Vertikalni montaZzni poloha
FopuaoHTanbHas c6opouHas | Beptukanbhas c6opouHas
noauuma no3vumsa
63 2LM8 005-1NA10
20W 25ms 56 ms 77 dB (A)
71 2LM8 005-2NA10
80 2LM8 010-3NA10 - . 25W 26 ms 70 ms
6000 min 6000 min’ 75 dB (A)
90 2LM8 020-4NA10 32W 37 ms 90 ms
100 2LM8 040-5NA10 40W 43 ms 140 ms 80 dB (A)
112 2LM8 060-6NA10 53 W 60 ms 210 ms
77 dB (A)
132 | 2LM8 100-7NA10 5300 min? 5000 min” 55 W 50 ms 270 ms
160 | 2LM8 260-8NA10 165 ms 340 ms
3700 min”’ 3200 min-" 100 W 79 dB (A)
180 2LM8 315-0NA10 152 ms 410 ms
200 | 2LM8 400-ONA10 3000 min”* 3000 min"* 110w 230ms 390 ms 93dB (A)

Schaltzeiten fir gleichstromseitiges Schalten. Bei wechselstromseitigem Schalten ca. um den Faktor 6 gréBer !

Switching times listed are for DC-side switching; they increase by a factor of 6 for AC-side switching!

Les temps de serrage et de desserrage sont donnés pour commande c6té continu. Ces temps augmentent d'un facteur 6 en cas de commande cété alternatif.

Tiempos de maniobra por el lado de c.c. jAumentar aprox. en el factor 6 en caso de maniobra por el lado de c.a!

| tempi di inserzione sono validi per l'inserzione del lato a corrente continua. Per l'inserzione del lato a corrente alternata i tempi sono maggiori di un multiplo del fattore 6.
Kopplingstider pa likstrémssidan. Vid koppling pa véaxelstromssidan ca 6 ganger storre!

Uvedené spinaci ¢asy jsou pro spinani na strané stejnosmérného proudu. U spinani na strané stfidavého proudu jsou priblizné 6x delSi!

YkazaHHble AnUTenbHOCTU BKITIOYEHUS NpeaHa3HaueHb! st BKIIOYEHUs! Ha CTOPOHE MOCTOSIHHOrO Toka. B cnyyae Bkro4eHUst Ha CTOPOHe NepeMeHHOro Toka X HE0GXOAMMO MOBbLICUTH
npubnuanTeneHoO Ha cakTop 6!

Flg 4 Betriebswerte | Operating values | Caractéristiques de service | Valores de servicio | Valori dei parametri | Driftsvarden /| Provozni
hodnoty / QkcnnyaTaunoHHbIE AaHHbIE

Automation & Drives
Standard Drives

D-91056 Erlangen

Anderungen vorbehalten / Subject to change without prior notice / Sous réserve de modifications / Sujeto a modificaciones/ Con riserva di eventuali modifiche/ Férbehall fér andringar / Zmény
vyhrazeny / coxpaHsieTcsi NpaBo Ha U3MEHeHUs1

Siemens Aktiengesellschaft Bestell-Nr. / Order No.: 5610 70000 10 020 a
Printed in the Federal Republic of Germany
02.04 20 DE-EN-FR-ES-IT-SV-CS-RU
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1. Notes

1. Notes

1.1 General information

Read the Operating Manual carefully prior to performing any work on or putting the gear unit into
operation. Strict compliance with the instructions in this Operating Manual is essential.
Getriebebau NORD accepts no liability for damage to persons, materials or assets as a result of
the non-observance of this Operating Manual, operating errors or incorrect use. General wearing
parts, e.g. radial seals are excluded from the warranty.

If additional components are attached to or installed in the gear unit (e.g. motor, cooling
system, pressure sensor etc.) or components (e.g. cooling system) are supplied with the
order, the operating instructions for these components must be observed.

If geared motors are used, compliance with the Motor Operating Manual is also necessary.
If you do not understand the contents of this Operating Manual or additional operating
instructions, please consult Getriebebau NORD!

1.2 Safety and information symbols

Please always observe the following safety and information symbols!

Danger!

Risk of fatalities and injury

Attention!

Machine may be damaged

F1@[>

Note!

Useful information

1.3 Correct use

These gear units generate a rotational movement and are intended for use in commercial
systems. The gear unit must only be used according to the information in the technical
documentation from Getriebebau NORD.

>

Danger!

Use in explosion hazard areas is prohibited.

Strict compliance with the technical data on the rating plate is essential.

The documentation must be observed.

Appropriate safety measures must be taken for applications where failure of a gear unit or
geared motor may result in injury.

B1000-GB-1612 www.nord.com
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1. Notes

1.4 Safety information
All work including transportation, storage, installation, electrical connection, commissioning,
servicing, maintenance and repair must be performed only by qualified specialist personnel.
It is recommended that repairs to NORD Products are carried out by the NORD Service
department.

Danger!

Installation and maintenance work must only be performed when gear units are at a standstill
and have cooled down. The drive must be isolated and secured to prevent accidental start-up.

Tighten the drive elements or secure the parallel key before switching on.

Danger!

Only use the eyebolts attached to the gear unit for transport. No additional loads may be
attached. Transportation aids and lifting gear must have an adequate load-bearing capacity.

If geared motors have an additional eyebolt attached to the motor, this must also be used. Avoid
pulling the eyebolts at an angle. The thread of the eyebolt must be fully screwed in.

Observe all safety information, including that provided in the individual sections of this
Operating Manual. All national and other regulations on safety and accident prevention must
also be observed.

Danger!

Serious physical and property damage may result from inappropriate installation, non-
designated use, incorrect operation, non-compliance with safety information, unauthorised
removal of housing components or safety covers and structural modifications to the gear unit.

www.nord.com B1000-GB-1612 -5-



1. Notes

1.5 Other documents

Further information may be obtained from the following documents:

- Gear unit catalogues (G1000, G2000, G1011, G1012, G1034, G1035)

- Operating and maintenance instructions for the electric motor

- if applicable, operating instructions for attached or supplied options

1.6 Disposal

Observe the current local regulations. In particular, lubricants must be collected and disposed of
correctly.

Gear unit components: Material:

Toothed wheels, shafts, rolling bearings, parallel keys, | Steel

locking rings, ...

Gear unit housing, housing components, ...

Grey cast iron

Light alloy gear unit housing, light alloy gear unit Aluminium
housing components, ...
Worm gears, bushes, ... Bronze

Radial seals, sealing caps, rubber components,...

Elastomers with steel

Coupling components

Plastic with steel

Flat seals

Asbestos-free sealing material

Gear oil

Additive mineral oil

Synthetic gear oil (rating plate code: CLP PG)

Polyglycol-based lubricants

Cooling spiral, embedding material of the cooling spiral,
screw fittings

Copper, epoxy, yellow brass

B1000-GB-1612
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2. Description of Gear Units

2. Description of gear units

2.1 Type designations and gear unit types

. . Versions / Options
Helical gear units P

SK 11E, SK 21E, SK 31E,SK 41E, SK 51E (single-stage) - Foot mounting with solid shaft
SK 02, SK 12, SK 22, SK 32, SK 42, SK 52, SK 62N A Hollow shaft version
(2-stage) . )
SK 03, SK 13, SK 23, SK 33N, SK 43, SK 53 (3-stage) |V~ Solid shaftversion

SK 62, SK 72, SK 82, SK 92, SK 102 (2-stage) L Solid shaft both sides

SK 63, SK 73, SK 83, SK 93, SK 103 (3'Stage) 7z Drive f|ange B14
NORDBLOC helical gear units F Output flange BS

SK 320, SK 172, SK 272, SK 372, SK 472, SK 572, SK 672, |X Foot mounting

SK 772, SK 872, SK 972 (2-stage)

SK 273, SK 373, SK 473, SK 573, SK 673, SK 773, SK 873, | <2 ~ Baseandoutputflange B14

SK 973 (3-stage) XF Base and output flange B5
SK072.1, SK 172.1, SK 372.1, SK 572.1, SK 672.1, SK 772.1 | AL Reinforced axial drive bearings

SK 872.1, SK 972.1 (2-stage) 5 Reinforced output shaft

SK 373.1, SK 573.1, SK 673.1, SK 773.1, SK 873.1, (Standard helical gear unit)
SK 973.1 (3-stage
( ge) \% Reinforced drive shaft

Standard helical gear units (Standard helical gear unit)

SK 0, SK 01, SK 20, SK 25, SK 30, SK 33 (2-stage) D Torque support

SK 010, SK 200, SK 250, SK 300, SK 330 (3-stage) K Torque console

Parallel shaft gear units s Shrink disc
SK 0182NB, SK 0282NB, SK 1282, SK 2282, SK 3282, . . .
SK 4282, SK 5282, SK 6282, SK 7282, SK 8282, SK 9282, |VS  Reinforced shrink disc
SK 10282, SK 11282 (2-stage) EA Hollow shaft with internal spline
SK 1382NB, SK 2382, SK 3382, SK 4382, SK 5382, G Rubber buffer
SK 6382, SK 7382, SK 8382, SK 9382, SK 10382, .
SK 11382, SK 12382 (3-stage) VG Reinforced rubber buffer
R Back stop

Bevel gear units

SK 92072, SK 92172, SK 92372, SK 92672, SK 92772 | B Fixing element
(2-stage) H Covering cap as contact guard
SK 9012.1, SK 9016.1, SK 9022.1, SK 9032.1, H66  Covering cap IP66
SK 9042.1, SK 9052.1, SK 9062.1, SK 9072.1, VL Reinforced bearings

SK 9082.1, SK 9086.1, SK 9092.1, SK 9096.1 (3-stage) ) :
SK 9013.1, SK 9017.1, SK 9023.1, SK 9033.1, SK 9043.1, |VL2  Agitator design

SK 9053.1 (4-stage) VL3 Drywell agitator design
Contrate worm gear unit IEC Standard motor mounting
SK 02040, SK 02050, SK 12063, SK 12080, NEMA Standard motor mounting
SK 32100,SK 42125 (2-stage) W With free drive shaft
SK 13050, SK 13063, SK 13080, SK 33100, SK 43125 . ial |
(3-stage) Vi Viton radial seals

) OA Oil expansion vessel
MINIBLOC worm gear units oT Oil level tank
SK1 S32, SK1 S40, SK 1S50, SK 1S63, SK 1SU...
SK 1SM31, SK 1SM40, SK 1SM50, SK 1SM63 (single-stage) | SO1  Synthetic oil ISO VG 220
SK 2S32NB, SK 2S40NB, SK 2S50NB, SK 2S63NB, CcC Casing cover with cooling spiral
SK 2SU..., DR
SK 25M40, SK 2SM50, SK 2SM63 (2-stage)

Spring Loaded Breather
H10  Modular contrate pre-stage

UNIVERSAL worm gear units ~
SK 1SI31, SK 15140, SK 15150, SK 15163, SK 1SI75, /31 Worm pre-stage
SK 1SIS31,..., SK 1SIS75, /40 Worm pre-stage

SK 1SID31,..., SK 1SID63,
SK 1SMI31,..., SK 1SMI75,
SK 1SMID31,..., SK 1SMID63,
SK 1SIS-D31,..., SK 1SIS-D63 (single-stage),
SK 2SMID40, SK2SMID50, SK2SMID63,
SK 2SID40,..., SK 2SID63 (2-stage)

Double gear units consist of two single gear units. They are to be treated as per the instructions in
this Manual, i.e. as two individual gear units. Type designation of double gear units: e.g. SK 73/22
(consisting of single gears SK 73 and SK 22)

www.nord.com B1000-GB-1612 -7-



2. Description of Gear Units

2.2 Name plate

o

NORD DRIVESYSTEMS

Getriebhebau NORD GmbH & Co.KG
D-22941 Bargteheide/Hamburg

Type SK G282ASH - IEC280 - 280S/4

(2)

(2)

s1(3)

No. 200537905 - 100 12596508

©)

M2 12971 Nm@l 26.89 @ M3

Pt TS kW@ﬂZ 57

@ min~!

& 077« (8)~r (LPPG220/ 55 (12)

.

B 13

| 1234567890 (13

www.nord.com /

Figure 2-1: Name plate (example)

Explanation of the Name Plate

© 00 N O o b~ WN P

e i e =
A W N B O

Matrix — Barcode

NORD gear unit type

Operating mode

Year of manufacture

Serial number

Rated torque of gear unit output shaft
Drive power

Weight according to ordered version
Overall gear unit ratio

Installation orientation

Rated speed of gear unit output shaft
Lubricant type, viscosity and quantity
Customer’s part number

Operating factor

B1000-GB-1612

www.nord.com
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3. Assembly instructions, storage,
preparation, installation

3. Assembly instructions, storage, preparation, installation

Please observe all of the general safety information in Section 1.4, 1.3 and in the individual
sections.

3.1 Storing the gear unit

For short-term storage before commissioning, please observe the following:

e Store in the fitting position (see Section 6.1) and secure gear units against falling
e Lightly grease bare metal housing surfaces and shafts

e Store in dry rooms

e Temperature must not fluctuate beyond the range of -5 °C to +40 °C

e Relative humidity less than 60%

e No direct exposure to sunlight or UV light

e No aggressive, corrosive substances (contaminated air, ozone, gases, solvents, acids,
alkalis, salts, radioactivity etc.) in the immediate vicinity

e No vibration or oscillation

3.2 Long-term storage

Note!

For storage or standstill periods in excess of 9 months, Getriebebau NORD recommends the
long-term storage option. With the long-term storage option and the use of the measures
listed below, storage for up to 2 years is possible. As the actual influences on the unit greatly
depend on the local conditions, these times should only be regarded as guide values.

Conditions of the gear unit and storage area for long-term storage prior to
commissioning:
e Store in the fitting position (see Section 6.1) and secure gear units against falling

e Transportation damage to the external paint must be repaired. Check that a suitable rust
inhibitor is applied to the flange bearing surfaces. If necessary apply a suitable rust inhibitor
to the surfaces.

e Gear units with the long-term storage option are completely filled with lubricant or have VCI
corrosion protection agents added to the gear oil. (See label on gear unit)

e The sealing band in the vent plug must not be removed during storage. The gear unit must
remain sealed tight.

e Store in a dry place.

e Intropical regions, the drive unit must be protected against damage by insects
e Temperature must not fluctuate beyond the range of -5 °C to +40 °C

e Relative humidity less than 60%

e No direct exposure to sunlight or UV light

e No aggressive, corrosive substances (contaminated air, ozone, gases, solvents, acids,
alkalis, salts, radioactivity etc.) in the immediate vicinity

¢ No vibration or oscillation

Measures during storage or standstill periods

e If the relative humidity is <50% the gear unit can be stored for up to 3 years.
Measures before commissioning

e If the storage or standstill period exceeds 2 years or the temperature during short-term
storage greatly deviates from the standard range, the lubricant in the gear unit must be
replaced before commissioning.

e If the gear unit is completely filled, the oil level must be reduced before commissioning.

www.nord.com B1000-GB-1612 -9-
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3. Assembly instructions, storage,
preparation, installation

3.3 Transporting the gear unit

Danger!

To prevent injury, the danger area must be generously cordoned off. Standing under the
gear unit during transport is extremely dangerous.

Attention!

Avoid damage to the gear unit. Impacts to the free ends of the shafts may cause internal
damage to the gear unit.

Use adequately dimensioned and suitable means of transportation. Lifting tackle must be
designed for the weight of the gear unit. The weight of the gear unit can be obtained from the
dispatch documents.

3.4 Preparing for installation

The drive unit must be inspected and may only be installed if no transportation damage or leaks
are visible. In particular the radial seals and the sealing caps must be inspected for damage.

All bare metal surfaces and shafts of the gear unit are protected against corrosion with oil,
grease or corrosion protection agents before shipping.

Thoroughly remove all oil, grease or corrosion protection agents and any dirt from the shafts and
flange surfaces before assembly.

In applications where an incorrect rotational direction may result in damage or potential risk, the
correct rotational direction of the drive shaft is to be established by test running the drive when
uncoupled and guaranteeing such for subsequent operation.

Gears with integrated return stops are marked with arrows on the driven/driving sides. The
arrows point in the rotation direction of the gear unit. It must be ensured, when connecting the
motor and during motor control, that the gear unit can only operate in the rotation direction, e.qg.
by means of a rotary field test. (For further details, please refer to Catalogue G1000 and
WN 0-000 40)

Attention!

With gear units with an integrated back stop, switching the drive motor to the blocked rotation
direction, i.e. incorrect rotation direction, can lead to gear damage.

Ensure that no aggressive or corrosive substances are present in the area surrounding the
installation site or are subsequently expected during operation, which attack metal, lubricants or
elastomers. In case of doubt, please contact Getriebebau NORD and take the recommended
action.

Oil expansion tanks (Option OA) must be fitted in accordance with the attached works standard
WN 0-530 04. For gear units with an M10x1 vent plug, works standard WN 0-52135 must be
observed.

Oil expansion tanks (Option OT) must be fitted in accordance with works standard WN 0-521 30.

If venting of the gear unit is provided, the vent or the pressure vent must be activated before
commissioning. To activate, remove the transport securing devices (sealing cord). Position of the
vent plug: see Section 6.1.

-10-
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Figure 3-1: Activating the vent plug

Special pressure vents are supplied as loose parts. Before commissioning, the vent plug must
be replace with the pressure vent which is supplied as a loose part. This is achieved by screwing
out the vent fitting and replacing it with the pressure vent and seal (refer to Section 6.2 for torque
values). Double gear units consist of two single units and are equipped with 2 oil chambers and
2 pressure vents.

Figure 3-2: Removing vent plug and fitting the pressure vent

3.5 Installing the gear unit

The eyebolts screwed into the gear units must be used during installation. The safety notes in
Section 1.4 must be observed.

The base and/or flange to which the gear unit is fitted should be vibration-free, torsionally strong
and flat. The smoothness of the mating surface on the base or flange must be according to
tolerance clad K of DIN ISO 2768-2. All contamination to the bolting surfaces of gear unit and
base and/or flange must be thoroughly removed.

The gear unit must be precisely aligned with the drive shaft of the machine in order to prevent
additional forces from being imposed on the gear unit due to tension.

Welding of the gear unit is prohibited. The gear unit must not be used as the earth connection for
welding work, as this may cause damage to the bearings and gear wheels.

www.nord.com B1000-GB-1612 -11-



Jild

3. Assembly instructions, storage,
preparation, installation

The gear unit must be installed in the correct configuration (see Section 6.1) (UNIVERSAL
gear unit types Sl and SMI are independent of the configuration). Changes to the installation
position after delivery require adjustment of the quantity of oil, and often other measures such as
e.g. the installation of encapsulated roller bearings. Damage may result if the stated
installation position is not observed.

All gear unit feet and/or all flange bolts on each side must be used. Bolts must have a minimum
quality of 8.8. The bolts must be tightened to the correct torques (refer to Section 6.2 for torque
values). Tension-free bolting must be ensured, particularly for gear units with a foot and flange.

Danger!

To ensure that the gearbox does not get too warm and to avoid injury to persons,
observe the following during installation:

e The surfaces of gear units or geared motors may become hot during or shortly after
operation. Attention: danger of burns!! Protection against accidental contact may need to
be installed.

¢ With geared motors, the cooling air of the motor fan must be able to flow unobstructed

onto the gear unit.

3.6 Fitting hubs on the gear shafts

Attention!

Do not subject the gear unit to harmful axial forces when fitting the hubs.

Drive and driven elements, e.g. coupling and chain-wheel hubs must be mounted onto the drive
and driven shaft of the gear unit using suitable pullers that will not apply damaging axial forces
onto the gear unit. In particular, do not hit the hubs with a hammer.

Use the end thread of the shafts for pulling. Fitting can be aided by coating the hub with lubricant
or heating it up to approx. 100°C beforehand.

~

' %

Figure 3-3: Example of a simple pulling device

Danger!

Drive and driven elements, such as belt drives, chain drives and couplings must be fitted
with contact protection.

Driven elements may only subject the drive units to the maximum radial force Fgrand axial
force F, as specified in the catalogue. Observe the correct tension, particularly on belts and
chains. Additional loads due to unbalanced hubs are not permitted. The radial force must be
applied to the gear unit as closely as possible.

-12-
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3.7 Fitting push-on gear units

Attention!

The bearings, gear wheels, shafts and housing may be damaged by incorrect fitting.

The push-on gear unit must be fitted onto the shaft using a suitable puller, which will not exert
damaging axial forces on the gear unit. In particular, do not hit the gear unit with a hammer.
Assembly and subsequent dismantling is aided by applying an anti-corrosive lubricant to the
shaft before fitting (e.g. Nord assembly paste Art. No. 8900099).

T]
& G

Figure 3-4: Applying lubricant to the shaft and the hub

Note!

The gear unit can be fitted to shafts with and without a shoulder using the fastening element
(Option B). Tighten the bolt of the fastening element to the correct torque. (See Chapter 6.2 for
torque values) For gear units with option H66, the factory-fitted closing cap must be removed
before assembly.

For shaft mounted gear units with option H66 and fastening element (Option B) the pressed-in
closing cap must be pushed out before fitting the gear unit. The pressed-in closing cap may be
destroyed during dismantling. As standard a second closing cap is supplied as a loose spare
part. After fitting the gear unit, fit the new / new condition closing cap as described in Section
3.11.

Figure 3-5: Removing the factory-fitted closing cap
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A T

Figure 3-6: Gear unit mounted to shaft with a shoulder using the fastening element

N
) =

% N

Figure 3-7: Gear unit mounted to shaft without a shoulder using the fastening element

A gear unit can be dismantled from a shaft with shoulder using the following device, for example.
—r

Figure 3-8: Dismantling using dismantling device

When mounting push-on gears with torque supports, the support must not be distorted. Tension-
free mounting is aided by the rubber buffer (Option G and/or VG).

Figure 3-9: Mounting the rubber buffer (Option G and/or VG) on parallel shaft gear units

To fit the rubber buffer, tighten the screw fastening until there is no play between the contact
surfaces when there is no load. Then turn the fastening nut (only applies for screw fastenings
with adjusting threads) half a turn in order to pre-tension the rubber buffer. Greater pre-tension is
not permissible. Secure the screw fastening from coming loose, e.g. with Loctite 242 or a second
nut.

-14-
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|Always support torque support on both sides!

Figure 3-10: Attaching the torque support on bevel gear and worm gear units

Tighten the bolts on the torque support to the correct torque (see Section 6.2 for torque values)
and secure to prevent loosening (e.g. Loctite 242, Loxeal 54-03).

3.8 Fitting shrink discs

Shrink disc type, Mat. No. o . .
and torque details for tensioning screws Tensioning flanges Solid shaft of machine

// —

Shaft and and hollow shaft bore
/ GREASE FREE!

Tensioning screws DIN 931 (933) -10.9

The shrink discs are suplied by the \ Hollow shaft of gear unit
manufacturer ready for fitting. They must not

be dismantled prior to fitting.

Double half-slotted inner ring

Figure 3-11: Hollow shaft with shrink disc

Attention!

Do not tighten bolts if the solid shaft is not inserted!

Assembly sequence:
1. Remove any transport securing devices.

2. Loosen but do not remove tightening bolt and tighten gently by hand until there is no play
between the flanges and the inner ring.
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3. Slide the shrink disc onto the hollow shaft until the outer clamping flange is flush with the
hollow shaft. The shrink disc is easier to slide on if the bore of the inner ring is lightly
greased.

4. Prior to mounting, grease the solid shaft only in the area which will later come into contact
with the bronze bush in the hollow shaft of the gear unit. Do not grease the bronze bush, in
order to prevent grease penetrating the area around the shrink connection.

5. The hollow shaft of the gear unit must be completely de-greased and completely
free of grease.

6. In the area of the shrink connection the solid shaft of the machine must be degreased and
completely free of grease.

7. Insert the solid shaft of the machine into the hollow shaft so as to completely fill the area
around the shrink connection.

8. Position the clamping flange by gently tightening the bolts.

9. Tighten the bolts successively in a clockwise direction by several turns — not crosswise —
with approx. ¥4 rotation per turn. Tighten the bolts with a torque wrench to the torque
indicated on the shrink disc.

10. When the tensioning bolts have been tightened, there must be an even gap between the
clamping flanges. If this is not the case, the gear unit must be dismantled and the shrink disc
connection checked for correct fit.

Danger!

Risk of injury from incorrect mounting and dismantling of the shrink disc.

Dismantling sequence:

1.

2.
3.

Loosen the bolts successively in a clockwise direction by several turns with approx. ¥
rotation per turn. Do not remove the bolts from their thread.

Loosen the clamping flanges from the cone of the inner ring.

Remove the gear unit from the solid shaft of the machine.

3.9 Fitting the covers

Danger!

Shrink discs and exposed rotating shaft ends require contact guards in order to prevent
injuries. A cover (Option H and Option H66) can be used as a guard. If this does not achieve
sufficient protection against contact according to the required protection type, the machinery
and plant constructor must ensure this be means of special attached components.

All fixing screws must be used and tightened to the correct torque. (See Section 6.2 for torque
values) For covers with option H66, press in the new / new condition closing cap by tapping it
lightly with a hammer.
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Figure 3-12: Fitting the covers, Option SH, Option H, and Option H66

3.10 Fitting a standard motor

The maximum permitted motor weights indicated in the table below must not be exceeded when
attaching the motor to an IEC- / NEMA adapter

Maximum permitted motor weights

IEC motor size

63 | 71 | 80 | 90 | 100 | 112 | 132 | 160 | 180 | 200 | 225 | 250 | 280 | 315

NEMA Motor size

56C |143T|145T|182T|184T|210T|250T|280T |324T|326T|365T

Max. motor weight [kg] | 25 | 30 | 40 | 50 | 60 | 80 | 100 | 200 | 250 | 350 | 500 | 700 |1000|1500

Assembly procedure to attach a standard motor to the IEC adapter (Option IEC)/NEMA adapter

1.

Clean motor shaft and flange surfaces of motor and IEC /NEMA adapter and check for
damage. Mounting dimensions and tolerances of the motor must conform to DIN EN
50347/NEMA MGL1 Part 4.

Push the coupling sleeve onto the motor shaft so that the motor parallel key engages into
the groove in the sleeve on tightening.

Tighten the coupling sleeve on the motor shaft in accordance with the motor manufacturer’s
instructions until it touches the collar. With motor sizes 90, 160, 180 and 225, any spacer
bushes must be positioned between the coupling sleeve and the collar. With standard helical
gear units, dimension B between the coupling sleeve and the collar must be observed (see
Figure 3-13). Certain NEMA adapters require the adjustment of the coupling in accordance
with the specifications indicated on the adhesive plate.

If the coupling half contains a threaded pin, the coupling can be secured axially on the shaft.
The threaded pin must be coated prior to use with a securing lubricant e.g. Loctite 242,
Loxeal 54-03 and tightened to the correct torque. (See Chapter 6.2 for torque values)

Sealing of the flange surfaces of the motor and the IEC /NEMA adapter is recommended if
the motor is installed outdoors or in a humid environment. The flange surfaces of motor and
adapter must be completely coated with surface sealant Loctite 574 or Loxeal 58-14 prior to
mounting so that the flange seals after mounting.

Mount the motor to the IEC /NEMA adapter, do not forget to fit the gear rim or the sleeve. (See
Figure 3-13)

Tighten the IEC /NEMA adapter bolts to the correct torque. (See Chapter 6.2 for torque
values)

www.nord.com
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Figure 3-13: Fitting the coupling onto the motor shaft - various types of coupling

Vi

Gear coupling, one-part

Gear coupling, two-part

Gear coupling, two-part with spacer bush
Claw coupling, two-part

Claw coupling, two-part, observe dimension B:

Standard helical gear unit: ~ SKO, SK01, SK20, SK25, SK30, SK33 (2-stage)
SK010, SK200, SK250, SK300, SK330 (3-stage)

IEC size 63

IEC size 71

Dimension B (Fig. 3-13V) B =4.5mm

B=11.5mm

Claw coupling, two-part with spacer bush

3.11 Retrospective paintwork

Attention!

For retrospective painting of the gear unit, the radial seals, rubber elements, pressure venting
valves, hoses, type plates, adhesive labels and motor coupling components must not come
into contact with paints, lacquers or solvents, as otherwise components may be damaged or
made illegible.
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3.12 Fitting the cooling coil to the cooling system

Cutting ring screw threads (see Item 1, Figs. 3-14) are located at the casing cover for the
connection of a pipe with an external diameter of 10 mm according to DIN 2353. Remove the
drain plug from the screw neck prior to assembly to avoid any contamination of the
cooling system. The screw necks should be connected with the coolant circuit, which must be
provided by the operator. The flow direction of the coolant is irrelevant.

Make sure not to twist the screw necks during or after assembly as the cooling coil may be
damaged (see Item 3, Fig. 3-14). You must ensure that no external forces act on the cooling coil.

Figure 3-14: Cooling cover

Danger!

The pressure released from the cooling circuit before carrying out any work on the gear
unit.
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4. Commissioning

4.1 Checking the oil level

The oil level must be checked prior to commissioning. See Section 5.2.

4.2 Activating the automatic lubricant dispenser

Some gear unit types with standard motor (Option IEC/NEMA) have an automatic lubricant
dispenser for the rolling bearings. This dispenser must be activated prior to commissioning. The
cartridge case cover has a red information sign for the activation of the lubricant dispenser.

Activating the Automatic Lubricant Dispenser:

1. Loosen and remove cylinder bolts M8x16 (1)
2. Lift off cartridge case cover (2)

3. Insert activation screw (3) into the lubricant dispenser (5) until the lug (4) breaks off at
the defined fracture point

4. Refit cartridge case cover (2) and fasten using cylinder bolt (1). (See Chapter 6.2 for
torque values)

5. Mark activation date on the adhesive plate (6) indicating month/year

6 5 & 2 1 3

“““““‘

Attention!

Screw in the activation screw until the lug breaks off
before commissioning the gear unit.

Dispensing time: 12 Months

Month Activation date  Year
12345678 910 11 12 06 07 08 09 10

\ 11 12 13 143

Figure 4-1: Activating the automatic lubricant dispenser with standard motor mounting
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4.3 Operation with lubricant cooling

Water cooling

Caution!

The drive may only be commissioned after the cooling spiral has been connected to the
cooling circuit, and the cooling circuit has been put into operation.

The coolant must have a similar thermal capacity as water (specific thermal capacity at 20°C
c=4.18 kJ/kgK). Industrial water without any air bubbles or sediments is recommended as a
coolant. The water hardness must be between 1° dH and 15° dH, and the pH value must be
between pH 7.4 and pH 9.5. No aggressive liquids should be added to the coolant!

The coolant pressure must not exceed 8 bar. The required quantity of coolant is 10
litres/minute, and the coolant inlet temperature should not exceed 40°C; we recommend
10°C.

We also recommend fitting a pressure reducer at the coolant inlet to avoid any damage due to
excessive pressure.

If there is a danger of frost the operator should add a suitable anti-freeze solution to the cooling
water.

The temperature of the cooling water and the cooling water flow rate must be supervised

and ensured by the operator.

Air/Oil cooler

This version and all important data concerning the air/oil cooler can be obtained from Catalogue

G1000, or contact the manufacturer of the cooling unit.

4.4 Running-in time for the worm gear unit

Note!

In order to achieve maximum efficiency of the worm gear unit, the gear unit must be subjected
to a running-in period of approx. 25 h — 48 h under maximum load.

There may be a reduction in efficiency before the running-in period is complete.

4.5 Checklist
Checklist
Information —

Object of the check Checked on: see Section
Is the vent plug activated or the pressure vent screwed in? Sec. 3.4

Does the required configuration conform with the actual installation? Sec. 6.1

Are the external gear shaft forces within permitted limits (chain tension)? Sec. 3.6

Is the torque support correctly fitted? Sec. 3.7

Are contact guards fitted to rotating components? Sec. 3.9

Is the automatic lubricant dispenser activated? Sec. 4.2

Is the cooling cover connected to the cooling circuit? Sec. 3.12/4.3
www.nhord.com B1000-GB-1612 -21-
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5. Service and maintenance

5.1 Service and maintenance intervals

Information —
Service and Maintenance Intervals Service and Maintenance Work see Section
At least every six months - Visual inspection 5.2
- Check for running noises 5.2
- Check oil level 5.2
- Re-grease 5.2
(applicable only to free drive shaft / Option W
and on agitator bearings / Option VL2 / VL3)
- Replace automatic lubricator (for operating 5.2
times < 8 h/day: a replacement interval for the
lubricant dispenser of 1 year is permissible)
(only with IEC/NEMA standard motors)
For operating temperatures up to 80°C | - Change the oil 5.2
Every 10000 operating hours - Clean or replace the vent plug. 5.2
at least every 2 years
(The interval is double this if the unit is
filled with synthetic products)
For higher temperatures or extreme
operating conditions (high humidity,
aggressive environments and large
temperature fluctuations) the oil change
intervals must be halved.
At least every 10 years - General overhaul 5.2

5.2 Service and maintenance work

Servicing and maintenance work must only be performed by qualified specialist
personnel.

Installation and maintenance work must only be performed when gear units are at a
standstill. The drive must be isolated and secured to prevent accidental start-up.

Visual inspection

The gear unit must be checked for leaks. In addition, the gear unit must be inspected for external
damage and cracks in the hoses, hose connections and rubber buffers. Have the gear unit
repaired in case of leaks, e.g. dripping gear oil or cooling water, damage or cracks. Please contact
the NORD service department.

Note:

Sl, SMI and IEC/Nema adapter type universal worm gear drives for NORDBLOC.1 up to size
673.1 and SEP/SEK servo motor adapters are sealed on the drive side by means of a shaft
sealing ring which is located directly in the oil space. This ensures that the shaft sealing ring
is especially well supplied with lubricating oil, and has low friction and a long service life.

The drive shaft bearing has two cover discs, which form a non-contact seal (See Fig. 5-1). These
form a long sealing gap between the shoulder of the inner ring. Because of this, the bearing is
almost frictionless, friction losses are minimal and there is no temperature increase in the drive
shaft bearing.
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—

Oil space

Shaft sealing ring
\ Bearing 6xxx 2Z

7

Fig. 5-1: Drive shaft bearing and seal on the coupling side of universal worm gear units

Due to the internal construction of the bearing, there may initially be a very slight apparent
leakage on the drive shaft, which is caused by transport or storage. l.e. there may be a slight
escape of oil from the bearing grease before commissioning and in the initial phase of operation.

We hereby explicitly point out that any slight escape of oil does not constitute technical
faults and does not impair the reliability of the gear unit and the bearing.

Check for running noises
If the gear unit produces unusual running noises and/or vibrations, this could indicate damage to
the gear unit In this case the gear should be shut down and a general overhaul carried out.

Check the oil level
Section 6.1 describes the versions and the corresponding oil level screws. With double gear
units, the oil level must be checked on both units. The pressure vent must be at the position
marked in Section 6.1.

The oil level does not need to be checked on gear units without oil level screw (see Section 6.1).

Gear unit types that are not supplied full of oil must be filled before the oil level is checked. (see
“Changing the ail”)

Checking the oil level:

1. The oil level may only be checked when the gear unit is at a standstill and has cooled
down. The gear unit must be secured to prevent accidental switch-on.

2. The oil level screw corresponding to the version must be screwed out. (See Section 6.1)
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Note!

At the first oil level check a small amount of oil may escape, as the oil level may be below the
lower edge of the oil level hole.

Regreasing

3. Gear units with oil level screw: The maximum oil level is the lower edge of the oil level hole.
The minimum oil level is 4 mm below the oil level hole. If the oil level is too low, this must be
corrected using the correct type of oil. An oil level glass is available instead of the oil level
screw

4. Gear units with an oil level vessel: The oil level must be checked in the oil level vessel with
the aid of the dipstick plug (thread G1 1/4). The oil level must be between the upper and
lower mark when the dipstick is completely screwed in (see Fig. 5-2). The oil level must be
corrected with the correct type of oil if necessary. These gearboxes may only be operated in
the configuration stated in Section 6.1.

5. The oil level screw or the cap screw with dipstick and all other loosened screws must be
correctly re-tightened.

Figure 5-2: Check the oil level with a dipstick

Some gear unit designs (free drive shaft, Option W, agitator designs VL2 and VL3) are equipped
with a regreasing device.

For agitator versions VL2 and VL3, the vent screw located opposite to the grease nipple must be
unscrewed before regreasing. Grease should be injected until a quantity of 20-25g escapes from
the vent hole. After this, the vent plug must be reinserted and tightened.

For Option W and some IEC adapters, the outer roller bearing must be regreased with approx.
20-25g of grease via the grease nipple provided

Recommended grease: Petamo GHY 133N (see Section 6.4: Kliber Lubrication).

Replacing the automatic lubricant dispenser

Screw-off the cartridge case cover (2), (see Fig. 4-1). The lubrication dispenser (5) is screwed
out and replaced with a new component (Part No. 283 0100). Then activate (see Chapter 4.2)!

Changing the oil

The figures in Section 6.1 show the oil drain screw, the oil level screw and the pressure vent
screw for various designs.

Sequence:
1. Place the drip tray below the oil drain screw or the oil drain cock
2. Completely remove oil level screw, screwed sealing plug with dipstick if an oil level tank

is being used and oil drain screw.

Danger!

Warning: Hot oil!
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Drain all the oil from the gear unit.

If the screw lock coating of the oil drain screw or oil level screw is damaged in the
thread, a new oil level screw must be used or the thread cleaned and coated with
securing lubricant, e.g. Loctite 242, Loxeal 54-03 prior to inserting. Always use a new
sealing ring.

Support the seal ring, insert the oil drain screw into the hole and tighten to the correct
torque! (See Section 6.2 for torque values)

Using a suitable filling device, refill with oil of the same type through the oil level hole
until oil emerges from the oil level hole. (The oil can also be filled through the pressure
vent screw or a sealing plug located higher than the oil level). If an oil level vessel is
used, fill the oil through the upper inlet (thread G1%2) until the oil level is set as described
in Section 5.2.

Wait at least 15 minutes, or at least 30 minutes if an oil level tank is used, and then
check the oil level. Proceed as described in Section 5.2.

Note!

The oil does not need to be changed on gear units without oil level screw (see Section 6.1).

These

gear units are lubricated for life.

Standard helical gear units have no oil level screw. Here, the oil is topped up through the
pressure vent bolt using the quantities listed in the table in Section 6.5.

Cleaning or replacing the vent plug

In case of severe dirt, unscrew the vent plug and clean it thoroughly. If necessary screw in a new
vent plug with a new sealing ring.

General overhaul
The gear units must be completely dismantled The following work must be carried out:

Clean all gear unit components

Examine all gear unit components for damage

All damaged components must be replaced

All roller bearings must be replaced

Replace back stops if fitted

Replace all seals, radial seals and Nilos rings

Replace plastic and elastomer components of the motor coupling

The general overhaul must be carried out by qualified personnel in a specialist workshop with
appropriate equipment in observance of national regulations and laws. We recommend that the
general overhaul is carried out by the NORD service department.
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6. Appendix
6.1 Versions and maintenance

Explanation of symbols for the following version illustrations:

Note!

SK 320, SK 172, SK 272, SK 372K, SK 273 and SK373 as well as SK 01282 NB, SK 0282
NB, SK 1382 NB and UNIVERSAL / Minibloc gear units are lubricated for life. These gear
units do not have an oil filler screw.

UNIVERSAL / MiniBloc worm gear units

NORD UNIVERSAL / MiniBloc worm gear units are suitable for all installation positions. They
have an oil filler which is independent of the the version.

As an option, types Sl and SMI can be equipped with a vent screw. Gear units with vents must
be installed in the stated position (see section 6.5)

Types SI, SMI, S, SM and SU as 2-stage gear unit types and types Sl, SMI as worm gear units
for direct motor mounting have an oil filler which depends on the version and must be installed in

the stated position.
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Parallel shaft gear units with oil level vessel

The following applies for SK 9282, SK 9382, SK 10282, SK 10382, SK 11282, SK 11382 parallel
gear units and SK 12382 in the M4 configuration with oil level vessels:

Figure 6-1: Qil level check with oil level tank
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SK 15832 — SK 1S63

SK 1SU32 — SK 1SU63

SK 1SM31 - SK 1SM63

SK 1SI31 - SK 1SI75

SK 1SIS31 - SK 1SIS75

SK 1SMI31 — SK 1SMI75

SK 1SID31 - SK 1SID75

SK 1SIS-D31 - SK 1SIS-D63
SK 1SMID31 - SK 1SMID75
SK 2S32NB — SK 2S63NB
SK 2SU32NB- SK 2SU63NB
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6.2 Torque values

Bolt Torques [Nm]
Screw connections in the strength classes — Threaded connsef:;i)v;/ls o
Size 8.8 10.9 12.9 screws pin on protective
coupling COvers
M4 3.2 6 - -
M5 6.4 11 - 2
M6 11 16 19 - - 6.4
M8 27 39 46 11 10 11
M10 53 78 91 11 17 27
M12 92 135 155 27 40 53
M16 230 335 390 - - 92
M20 460 660 770 - - 230
M24 790 1150 1300 80 - 460
M30 1600 2250 2650 170 -
M36 2780 3910 4710 - -
M42 4470 6290 7540 - -
Gl¥% - - - 20 -
6.3 Troubleshooting
Gear unit malfunctions
Fault Possible cause Remedy

Unusual running noises,
vibrations

Oil too low or
bearing damage or
toothed wheel damage

Consult NORD Service

Qil escaping from gear unit or
motor

Defective seal

Consult NORD Service

Oil escaping from
pressure vent

Incorrect oil level or incorrect,
contaminated oil or unfavourable
operating conditions

Oil change
Use oil expansion tank (Option
OA)

Gear unit becomes too hot

Unfavourable installation
conditions or gear unit damage

Consult NORD Service

Shock when switched on,
vibrations

Defective motor coupling or
loose gear unit mounting or
defective rubber element

Replace elastomer gear rim,
tighten motor and gear unit
fastening bolts, replace rubber
element

Drive shaft does not rotate
although motor is running

Fracture in gear unit or
defective motor coupling or
shrink disc slippage

Consult NORD Service

Attention!

Warning: shut down the gear unit immediately should any of the above faults occur!
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6. Appendix

6.4 Lubricants

With the exception of type SK 11282, SK 11382, SK 12382 and SK 9096.1 gear units, all gear
units are filled with lubricant ready for operation in the required installation position when
delivered. This initial filling corresponds to a lubricant from the column for the ambient
temperatures (normal version) in the lubricant table.

Roller bearing greases

This table shows comparable roller bearing greases from various manufacturers. The
manufacturer can be changed for a given grease type. Getriebebau NORD must be contacted in
case of change of grease type or ambient temperature range, as otherwise no warranty for the
functionality of our gear units can be accepted.

Lubricant type Ambient
temperature @
Mineral oil-based | -30 ... 60°C Energrease Longtime PD 2 RENOLIT - Mobilux EP 2 Gadus S2
grease LS 2 GP 2 V100 2
Energrease RENOLIT
LS-EP 2 LZR2H
-50 ... 40°C - Optitemp LG 2 RENOLIT - - -
JP 1619
Synthetic grease | -25 ... 80°C Energrease | Tribol 4747 RENOLIT PETAMO Mobiltemp Cassida
SY 2202 HLT 2 GHY 133N SHC 32 EPS2
RENOLIT Kluberplex
LST 2 BEM 41-132
Biodegradable -25 ... 40°C Biogrease - PLANTOGEL 2 | Klaberbio Mobil SHC Naturelle
grease EP 2 S M 72-82 Grease 102 Grease EP2
EAL
Foodstuff- -25 ... 40°C - Obeen UF 2 RENOLIT Klubersynth Mobilgrease Cassida RLS2
compatible G7FG1 UH1 14-151 FM 222
grease
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Lubricant table
This table shows comparable lubricants from various manufacturers. The manufacturer can be
changed within a particular viscosity or lubricant type. Getriebebau NORD must be contacted in
case of change of viscosity or lubricant type, as otherwise no warranty for the functionality of our
gearboxes can be accepted.

Lubricant type | Details on DIN (ISO) /
type plate Ambient
temperature
Mineral oil Energol Alpha EP 680 RENOLIN CLP | Kluberoil Mobilgear Omala S2
GR-XP 680 | Alpha SP 680 680 GEM 1-680 N | 600 XP 680 G 680
cLpeso | SO VG 680 Optigear BM RENOLIN CLP
0..40°C 680 680 Plus
Tribol 1100/680
Energol Alpha EP 220 RENOLIN CLP | Kluberoil Mobilgear Omala S2
ISO VG 220 | GR-XP 220 | Alpha SP 220 220 GEM 1-220 N | 600 XP 220 | G 220
CLP 220 -10...40°C Optigear BM RENOLIN CLP
220 220 Plus
Tribol 1100/220
Energol Alpha EP 100 RENOLIN CLP | Kluberoil Mobilgear Omala S2
GR-XP 100 | Alpha SP 100 100 GEM 1-100 N | 600 XP 100 G 100
CLP 100 ISO VG 1000 Optigear BM RENOLIN CLP
-15...25°C 100 100 Plus
Tribol 1100/100
Synthetic oil ISO VG 680 Alphasyn GS RENOLIN PG Klibersynth Mobil Omala S4
(Polyglycol) CLP PG 680 20..40°C 680 680 GH 6-680 Glygoyle 680 | WE 680
Tribol 800/680
Enersyn Alphasyn GS RENOLIN PG Kltbersynth Mobil Omala S4
SG-XP 220 | 220 220 GH 6-220 Glygoyle 220 | WE 220
ISO VG 220 A|phasyn PG
CLP PG 220 25..80°C 220
Tribol 800/220
Synthetic oil - Alphasyn EP RENOLIN Kliibersynth Mobil Omala S4
(hydrocarbon) ISO VG 460 460 Unisyn GEM 4-460 N | SHC 634 GX 460
CLP HC 460 o Tribol 1510/460 | CLP 460
-30...80°C .
Optigear
Synthetic X 460
- Alphasyn EP RENOLIN Klibersynth Mobil Omala S4
220 Unisyn GEM 4-220 N | SHC 630 GX 220
CLP HC 220 ISOVG %20 Tribol 1510/220 | CLP 220
-40...80°C ;
Optigear
Synthetic X 220
Bio-degradable 1ISOVG 680 | - - PLANTOGEAR | - - -
oil CLPEGSO | "5 s0°c 680 S
- Tribol BioTop PLANTOGEAR | Kliibersynth - Naturelle
1ISO VG 220 1418/220 220 S GEM 2-220 Gear
CLPE220 | "5 a0°c Fluid EP
220
Food grade oil - Tribol - Klibersynth Mobil Cassida
CLPG';S H1 ISS V46()§‘3§0 FoodProof UH1 6-680 Glygoyle 680 | Fluid WG
1800/680 680
- Tribol - Kltbersynth Mobil Cassida
C"PZ'Z(? H1 "_52% VE‘O%%O FoodProof UH1 6220 | Glygoyle 220 | Fluid WG
1800/220 220
- Optileb GT 680 | GERALYN SF | Kluberoil - Cassida
CLP HC H1 ISO VG ?80 680 4 UH1-680 N Fluid GL
680 -5...40°C
680
- Optileb GT 220 | GERALYN SF Klberoil Mobil Cassida
A o 220 4UH1-220N | SHC Cibus | Fluid GL
220 220
Gear unit liquid Energrease | Longtime PD 00 | RENOLIT MICROLUBE | Mobil Alvania
grease LS-EP 00 Tribol DURAPLEX GB 00 Chassis EP(LF)2
25 . 60°C 3020/1000-00 EP 00 Grease LBZ
RENOLIT LST | Klubersynth Mobil -
00 GE 46-1200 | Glygoyle
Grease 00
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6.5 Lubricant quantities

Note!

After changing the lubricant, and in particular after the initial filling, the oil level may change
during the first few hours of operation, as the oil galleries and hollow spaces only fill gradually
during operation. The oil level is still within the permissible tolerance.

If at the express request of the customer, an oil inspection glass is installed at an additional
charge, we recommend that the customer corrects the oil level after an operating period of
approx. 2 hours, so that when the gear unit is at a standstill and has cooled down, the oil level
is visible in the inspection glass. Only then, is it possible to check the oil level by means of the
inspection glass.

The filling quantities stated in the following tables are for guidance only. The precise quantities
vary depending on the exact gear ratio. When filling, always observe the oil level screw hole
as an indicator of the precise quantity of oil.

* Type SK11282, SK11382, SK12382 and SK 9096.1 gear units are normally supplied without oil.
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[L]
=36.1 M1 | M2 | M3 M4 M5 | M6 | M1 | M2 | M3 M4 M5 | M6
=[J6.1 B3 | V6 B8 V5 B6 | B7 B5 | V3 | B5I V1 |B5Il|BS5III
SK11E 0,25 050|055 040 |035]|035|030]| 035|050 030 | 0,40 | 0,40
SK21E 0,60 | 1,20 1,20 | 1,00 | 1,00 | 1,00 | 0,50 | 1,40 | 1,170 | 0,70 | 0,90 | 0,90
SK31E 1,10 | 2,70 | 2,20 | 2,30 (1,70 | 1,70 | 0,80 | 1,30 | 1,65 | 1,10 | 2,00 | 2,00
SK41E 1,70 | 2,60 | 3,30 | 2,50 | 2,60 | 2,60 | 1,00]| 2,60 | 2,80 | 1,60 | 3,30 | 3,30
SK51E 2,20 | 4,40 | 4,70 | 4,00 | 3,40 | 3,40 | 1,80 | 3,50 | 4,10 | 3,00 | 3,80 | 3,80
N T — :[%Qj

L 11

SKO02 0,15 | 0,60 | 0,70 | 0,60 | 0,40 | 0,40 | 0,25 | 0,60 | 0,60 | 0,60 | 0,50 | 0,50
SK12 025|075 085| 075 | 050|050 | 035|085 | 0,90 | 090 | 0,60]| 0,60
SK22 050 (180|180 1,80 | 135|135 0,70 2,00 | 2,00 | 1,80 | 1,55| 1,55
SK32 0,90 | 250 | 2,50 | 2,90 | 2,00 | 200 | 1,30 2,90 | 3,30 | 3,10 | 2,40 | 2,40
SK42 1,30 | 450 | 450 | 4,30 | 3,20|3,20| 1,80 4,40 | 450 | 4,00 | 3,70 | 3,70
SK52 250 | 7,00| 6,80 6,80 | 510 5,20 | 3,00 | 6,80 | 6,20 | 7,40 | 5,60 | 5,60
N

[L]

SK62 6,50 [ 15,00 13,00| 16,00 |15,00/15,00( 7,00 | 15,00 14,00 18,50 |16,00| 16,00
SK72 10,00 23,00 18,00| 26,00 |23,00(23,00| 10,00 23,00| 18,50| 28,00 |23,00( 23,00
SK82 14,00 35,00| 27,00| 44,00 |32,00(32,00| 15,00| 37,00| 29,00 45,00 |34,50| 34,50
SK92 25,00/ 73,00| 47,00| 76,00 |52,00|52,00| 26,00] 73,00 47,00 78,00 |52,00| 52,00
SK102 36,00/ 79,00 66,00]/102,00(71,00|71,00| 40,00 81,00 | 66,00 104,00 72,00]| 72,00
=l €l H]J.

L] 1T

SKO03 0,30 [ 1,00 | 0,80 | 0,90 | 0,60 | 060 | 0,50 | 0,80 | 0,90 | 1,20 | 0,80 | 0,80
SK13 060 | 125|110 1,20 |0o,70| 0,70 | 0,85 | 1,20 | 1,20 | 1,20 | 0,95 | 0,95
SK23 1,30 | 2,40 | 2,30 | 2,35 | 1,60| 1,60 | 1,50 ] 2,60 | 2,50 | 2,80 | 2,80 | 2,80
SK33N 1,60 | 290 | 320 3,70 | 2,30 | 2,30 | 2,50 | 3,40 | 3,50 | 4,40 | 2,60 | 2,60
SK43 300|560 | 520| 660 | 360 360|350 5,70 | 500]| 6,10 | 4,20 | 4,10
SK53 450 | 8,70 | 7,70 | 8,70 | 6,00 | 6,00 | 5,20 | 8,40 | 7,00 | 8,90 | 6,70 | 6,70

[L]

SK63 13,00| 14,50| 14,50| 16,00 |13,00(13,00| 13,50 14,00| 15,50| 18,00 |14,00| 14,00
SK73 20,50 20,00] 22,50| 27,00 [20,00|20,00| 22,00| 22,50 23,00 27,50 |20,00]| 20,00
SK83 30,00 31,00/ 34,00| 37,00 |33,00|33,00|31,00| 34,00 35,00 40,00 |34,00]| 34,00
SK93 53,00 70,00 59,00| 72,00 |49,00|49,00]|53,00| 70,00 59,00 74,00 |49,00]| 49,00
SK103 74,00 71,00 74,00| 97,00 |67,00|67,00| 69,00| 78,00 78,00 99,00 |67,00| 67,00
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= 6.1 ML M2| M3 | M4 | M5 | M6 | =Ld6.1 M1 | M2]| M3 | M4 | M5 | M6
SKk072.1 | 0,16 | 0,32 | 0,21 | 0,23 | 0,18 | 0,20 | sk072.1F| 0,16 | 0,32 | 0,21 | 0,23 | 0,18 | 0,20
SK172.1 | 0,27 ] 059 ] 0,42 | 0,45 | 0,32 | 0,39 | SK172.1F| 0,27 | 0,59 | 0,42 | 0,45 | 0,32 | 0,39
Sk372.1 | 0,45 | 1,05 0,75 | 1,00 | 0,60 | 0,65 | SK372.1F| 0,45 | 1,05 | 0,75 | 1,00 | 0,60 | 0,65
SK572.1 | 0,75 1,90 | 1,50 | 2,00 | 1,10 | 1,15 [ SK572.1F| 0,75 | 1,90 | 1,50 | 2,00 | 1,10 | 1,15
Sk672.1 | 1,10 | 2,60 | 2,45 | 2,70 | 1,55 | 1,65 | sk672.1F| 1,10 | 2,60 | 2,45 | 2,70 | 1,55 | 1,65
SKk772.1 | 1,15 365 | 2,25 | 3,15 | 1,35 | 2,15 [ sK772.1F| 1,15 | 3,65 | 2,25 | 3,15 | 1,35 | 2,15
Sk872.1 | 3,20 8,00 530 | 7,00 | 2,80 | 4,60 | sSk872.1F| 2,60 | 8,00 | 530 | 7,00 | 2,80 | 4,60
SK972.1 | 4,50 | 12,90| 8,10 | 12,70| 4,60 | 7,80 | SK972.1 F| 4,50 | 12,90| 8,10 | 12,70| 4,60 | 7,80
[L] [L]
= 6.1 ML | M2 | M3 | M4 | M5 | M6 | =d6.1 M1 | M2 | M3 | M4 | M5 | M6
SK373.1 | 0,45 1,05 | 0,75 | 1,00 | 0,60 | 0,65 | SK373.1F| 0,45 | 1,05 | 0,75 | 1,00 | 0,60 | 0,65
SK573.1 | 0,75| 1,90 | 1,50 | 2,00 | 1,10 | 1,15 | SK573.1F| 0,75 | 1,90 | 1,50 | 2,00 | 1,10 | 1,15
SK673.1 | 1,10 | 2,60 | 2,15 | 2,70 | 1,55 | 1,65 | SK673.1F| 1,10 | 2,60 | 2,15 | 2,70 | 1,55 | 1,65
SK773.1 | 1,95 | 3,50 | 3,20 | 2,90 | 2,25 | 2,95 | SK773.1F| 1,95 | 3,50 | 3,20 | 2,90 | 2,25 | 2,95
Sk873.1 | 405 | 7,60 | 6,85 | 6,55 | 500 | 6,55 | SK873.1F| 4,05 | 7,60 | 6,85 | 6,55 | 500 | 6,55
SK973.1 | 7,40 | 12,20 11,10 11,60| 8,00 [ 10,90 | SK973.1 F| 7,40 | 12,20| 11,10 11,60| 8,00 | 10,90
BT
[L]
=161 | M1 M5 | M6 | M1 M6
=0 6.1 B3 B6 | B7 B5 | V3 | B51 | V1 |B5Il |B5llI
ski172 | 0,35 0,50 | 0,50 | 0,50 | 0,50 | 0,50 | 0,35 | 0,50 | 0,50 | 0,50 | 0,50 | 0,50
sk272 | 0,60 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,60 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
Sk372 | 0,60 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,60 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
SK472 1,00 (1,90 1,90 | 200 1,80| 180|100 1,90] 1,90 1,90 (1,90 | 1,50
SK572 1,00 190|190 |200] 1,80| 1,80 1,00 1,90] 1,90 1,90 | 1,90 | 1,50
SK672 1,40 | 3,40 | 3,10 | 3,15 | 1,45 | 3,15 | 1,15 | 3,40 | 2,70 | 2,80 | 1,25 | 2,70
SKk772 | 2,00 | 3,30 350|420 (270330 160 330|350/ 330] 3,10 | 3,10
Sk872 | 3,70 | 960 | 9,20 | 7,30 | 470 | 8,00 | 3,50 | 9,00 | 7,90 | 7,70 | 3,90 | 7,20
sk972 | 6,50 | 16,00|15,70|14,70| 8,50 |14,00| 6,50 | 15,00 13,00(13,50| 6,50 |12,00
AT
[L]
sk273 | 062|110 1,20 1,20 1,201,120 0,62 | 1,20 [ 1,20 | 1,20 | 1,10 | 1,10
Sk373 | 055 1,10| 1,20 | 1,20 | 1,20 [ 1,20 | 0,55 | 1,20 [ 1,20 | 1,20 | 1,10 | 1,10
SK473 1,30 [ 250 | 2,20 | 2,40 | 2,10 | 2,10 | 1,25 | 2,40 | 2,10 | 2,50 | 2,10 | 2,10
SK573 1,30 [ 2,50 | 2,10 | 2,40 | 2,10 | 2,10 | 1,25 | 2,40 | 2,10 | 2,50 | 2,20 | 2,10
SK673 1,80 | 3,80 | 3,20 | 3,40 | 2,90 | 3,00 | 1,70 | 3,80 | 3,00 | 3,20 | 3,00 | 3,00
Sk773 | 2,50 | 4,50 | 3,70 | 4,60 | 3,30 | 3,30 | 2,30 | 5,00 | 3,60 | 4,50 | 3,90 | 3,90
Sk873 | 6,20 | 8,40 | 7,50 | 9,20 | 7,50 | 7,50 | 5,00 | 8,80 | 7,60 | 8,00 | 8,00 | 8,00
SKk973 |11,00|15,80|13,00(16,00( 13,30[13,00| 10,30 16,50 | 13,00 16,00 14,00 14,00
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>l6l MLIM2IM3|M4A4| M5 | M6 =[] 6.1
SKO 0,13]10,2210,130,22 | 0,13 0,13 SKO F 0,13(0,22]0,13(0,22| 0,13 0,13
SKO1 0,22]0,38]0,22(0,38] 0,22 | 0,22 SKO1 F 0,22(0,38]10,22(0,38] 0,22 | 0,22
SK20 0,5511,00|0,55|1,00| 0,55 | 0,55 SK20 F 0,35(10,60]0,35[/0,60| 0,35 | 0,35
SK25 0,500,901 0,500,900 | 0,50 0,50 SK25 F 0,50(0,90]0,50(0,90| 0,50 0,50
SK30 0,80(1,40]0,70(1,40] 0,70 0,70 SK30 F 0,80(1,40]0,70(1,120] 0,70 0,70
SK33 0,80]1,60|1,00(1,60( 0,80 1,00 SK33 F 1,00]1,60(1,00]1,60| 0,80 1,00
SKO000 0,2410,41]0,24|0,41| 0,24 0,24 SKO000 F 0,2410,41]10,2410,41| 0,24 0,24
SKO010 0,380,601 0,38(0,60| 0,38 0,38 SKO10 F 0,3810,60]0,3810,60| 0,38 0,38
SK200 o,80(1,30|0,80(1,30| 0,80 | 0,80 SK200 F 0,60(1,04]0,60(1,04) 0,60 | 0,60
SK250 1,2011,50(1,40]1,50( 1,40 1,40 SK250 F 1,4011,50(1,40]1,50| 1,40 1,40
SK300 1,4011,50(1,40|1,50( 1,40 1,40 SK300 F 1,40|1,50(1,40|1,50( 1,40 1,40
SK330 1,50]1,58(1,50|1,58( 1,50 1,50 SK330 F 2,00(1,58]1,50(2,80] 1,50 1,50

D g

[L]

D) -t

[L]

=1 6.1 M1 | M2 M5 | M6 =1 6.1 M1 M5 | M6

= 6.1 H1l | H6 H4 | H3 = 6.1 H1 H4 | H3

SKO0182NB A| 0,40 | 0,55 | 0,60 | 0,55 | 0,35 | 0,35

SK0282NB A| 0,70 | 1,00 | 0,80 | 1,10 | 0,90 | 0,90

SK1382NB A| 1,30 | 2,30 | 1,40 | 2,10 | 2,00 | 1,90

NP
L]

NP
L]

SK1282 A | 0,90 | 1,30 0,95 | 0,95

SK2282 A | 1,65 [ 2,40 1,80 | 1,80 | SK2382A | 1,70 | 2,60 3,10 | 1,50 | 1,50

SK3282 A | 3,15 | 4,10 3,15 | 3,15 | SK3382A | 4,10 | 4,90 5,60 | 3,30 | 3,30

SK4282 A | 4,70 | 6,10 4,70 | 4,70 [ SK4382 A | 5,90 | 6,80 8,30 | 4,90 | 4,90

SK5282 A | 7,50 | 8,80 7,20 | 7,20 | SK5382 A |12,50|12,00 8,30 | 8,30

NP NP
L] L]

SK6282 A |17,00(14,00(12,00| 17,50 |10,00|14,00( SK6382 A |16,50]13,00 18,00(14,00]12,50

SK7282 A |25,00|21,00|20,00| 27,00 |16,00(21,00( SK7382A |22,00(20,00(16,00]25,00]23,00(19,00

SK8282 A |37,00]33,00|30,00| 41,00 [31,00/31,00| SK8382 A |34,00(32,00]25,00(38,00|35,00]|30,00

SK9282 A |74,00|70,00|55,00| 72,00 |60,00(59,00( SK9382 A |73,00(70,00(45,00]74,00]65,00 (60,00

N — NP
[L] [L]

SK10282 A | 90 90 60 82 SK10382 A | 85 100 73 100 | 80 80

SK11282 A | 165 | 160 | 145 195 100 | 140 | SK11382 A | 160 | 155 | 140 | 210 | 155 | 135

SK12382 A | 160 | 155 | 140 | 210 | 155 | 135

* 0 41
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N7
L]

=>l6.1 | M1 | M2 M3 M4 M5 M6 | M1 M6
=0 6.1 B3 B6 B8 B3l V5 V6 | BSI V3

H1 H6
SK92072 | 0,40 | 0,60 0,50 0,50 0,40 | 0,40 | 0,40 0,40
SK92172 | 0,55 | 0,90 0,95 1,10 0,75 0,62 | 0,50 0,65
SK92372 [ 0,90 | 1,30 1,45 1,60 1,20 1,20 | 1,15 1,15
SK92672 | 1,80 | 3,50 3,20 3,40 2,60 2,60 | 1,55 2,40
SK92772 | 2,30 | 4,50 4,60 530 | 410 | 4,10 | 2,75 3,50

DN -t

[L]
SK9012.1 | 0,70 | 1,60 1,90 2,40 1,20 1,70 | 0,70 | 1,90 1,90 2,10 1,20 1,70

SK9016.1 | 0,70 | 1,60 1,90 2,40 1,20 1,70 | 0,70 | 1,90 1,90 2,10 1,20 1,70
SK9022.1 | 1,30 | 2,60 3,50 4,20 2,00 2,80 | 1,30 | 2,60 3,50 4,20 2,00 2,80
SK9032.1 | 1,70 | 4,80 6,40 6,70 4,10 5,10 | 1,90 | 5,20 6,40 7,30 3,30 5,10
SK9042.1 | 4,40 | 8,70 | 10,00 | 9,80 6,80 750 | 3,60 | 9,70 | 11,40 | 11,50 | 6,50 8,20
SK9052.1 | 6,50 | 16,00 | 19,00 | 21,50 | 11,00 | 15,50 | 7,50 | 16,50 | 20,00 | 22,50 | 11,50 | 18,00
SK9062.1 |10,00| 27,50 | 32,00 | 36,00 | 18,00 | 24,00 | 12,00| 27,50 | 33,00 | 38,50 | 19,00 | 26,00
SK9072.1 |10,00| 27,50 | 32,00 | 36,00 | 18,00 | 24,00 | 12,00| 27,50 | 33,00 | 38,50 | 19,00 | 26,00
SK9082.1 |17,00| 51,50 | 62,50 | 71,50 | 33,00 | 46,50 | 21,00| 54,00 | 66,00 | 80,00 | 38,00 | 52,00
SK9086.1 |29,00| 73,00 | 85,00 |102,00| 48,00 | 62,00 | 36,00 78,00 | 91,00 |107,00| 53,00 | 76,00
SK9092.1 |41,00]157,00|170,00]|172,00( 80,00 | 90,00 | 40,00(130,00|154,00|175,00| 82,00 | 91,00
SK9096.1 |70,00]|187,00(194,00|254,00|109,00(152,00| 80,00|187,00]193,00|257,00|113,00 156,00

DN
L]

SK9013.1 | 1,20 | 2,00 2,20 3,00 1,40 1,90 | 1,20 | 2,30 2,20 3,00 1,40 1,90
SK9017.1 | 1,20 | 2,00 2,20 3,00 1,40 1,9 | 1,20 | 2,30 2,20 3,00 1,40 1,90
SK9023.1 | 2,40 | 3,00 3,80 5,30 2,20 3,10 | 2,40 | 3,00 3,80 5,30 2,20 3,10
SK9033.1 | 3,30 | 6,60 7,00 7,80 | 4,30 5,10 | 3,80 | 5,70 6,90 8,50 3,60 5,60
SK9043.1 | 4,60 | 10,20 | 10,70 | 12,80 | 5,20 6,70 | 5,70 | 10,20 | 14,70 | 14,70 | 6,60 9,60
SK9053.1 |10,00| 17,00 | 20,00 | 24,20 | 11,50 | 16,50 | 12,50 18,00 | 21,50 | 26,50 | 13,00 | 17,00
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N T N T
[L] [L]
261 [M1| M2 [M3| M4 | M5 [ M6 M1 M5 | M6
=61 (B3| B6 |B8| B3l |V5|V6 B5I | B5 |B5II| B5I| V1| V3
=01 6.1 H1 | H4 | H2 | H3 | H5 | H6
SK02040 |0,45| 0,60 |0,60| 0,60 |0,50]0,50| SKO2040A | 0,40 | 0,80 | 0,65 | 0,60 | 0,50 0,50
SK02050 (0,40 1,20 {0O,70{( 1,15 (0,70]0,70| SK02050 A | 0,45 1,10 | 0,90 | 1,10 | 0,801 0,80
SK12063 |0,60| 1,70 |1,20| 1,55 |1,00]1,00| SK12063 A | 0,50 1,45 | 1,20 | 1,40 |1,10| 1,10
SK12080 |0,80| 2,60 |1,70| 2,70 |1,70]1,70| SK12080A | 0,90 | 3,10 | 3,00 | 3,00 | 2,20 2,20
SK32100 |1,60| 5,50 |3,40| 5,40 |3,20]3,20| SK32100A | 1,50 | 5,20 | 3,80 | 5,30 | 3,80 3,80
SK42125 |2,80| 11,00 6,20| 10,30|5,80]5,80 | SK42125 A | 3,20 | 12,90 | 6,10 | 10,50 6,30 | 6,30
T T
[L] [L]
SK13050 |0,95| 1,55 |1,10| 1,45 | 0,95]0,95| SK13050 A | 0,85 1,75 | 1,25 | 1,35 |1,15| 1,15
SK13063 |0,85| 2,30 |1,60| 2,00 |1,25]1,25| SK13063 A | 0,90 | 2,20 | 1,55 | 2,10 |1,45|1,45
SK13080 |1,70| 3,20 |2,10| 3,40 |1,95]1,95| SK13080A | 1,70 | 3,45 | 3,60 | 3,60 | 2,55 2,55
SK33100 |2,10| 7,60 |4,00| 6,80 | 3,70] 3,70 | SK33100A | 2,10 | 6,10 | 4,80 | 6,60 | 4,20 4,20
SK43125 |7,80| 14,00|7,20| 13,506,701 6,70 | SK43125 A | 4,80 | 13,50 | 7,40 | 14,50 8,00 | 8,00
[L] [L]
SK02040 F | 0,50 0,80 | 0,75 0,60 | 0,50 0,50
SK02050 F | 0,45 1,40 [0,90( 1,25 [ 1,00| 1,00 | SK13050 F | 0,90 1,80 | 1,15 | 1,75 | 1,25 1,25
SK12063 F | 0,50 1,60 |[1,40( 1,80 |(1,50|1,50| SK13063F | 0,95 | 2,10 | 1,65 | 2,15 | 1,75 1,75
SK12080 F | 0,95| 3,20 | 3,10( 3,70 [ 2,50|2,50| SK13080 F | 1,40 | 4,20 | 3,35 | 3,80 | 2,75 2,75
SK32100F | 1,50 7,10 | 4,90( 7,10 [ 4,40|4,40| SK33100F | 2,30 | 7,60 | 5,50 | 7,80 |4,85| 4,85
SK42125F | 3,30 11,20 6,10 | 10,40 6,80| 6,80 | SK43125F | 4,30 | 14,50 | 7,10 | 12,20| 7,70 | 7,70
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INSTALLATION INSTRUCTION

Instructions for design and assembly

Put in slewing gear without force into the recess of the crane.

Tooth flank clearance between pinion and wheel rim of the bearing slewing ring adjusted i.e. acc. to the
indications of the crane manufacturer (for ex. clearance = 0,03 - 0,04 x module) In order to reach that, itis
necessary to put the dial gauge on the tooth of the pinion. By manual turning at the input, the pinion can be

moved in both directions up to contact with the teeth. Now, the tooth flank clearance can be exactly
measured on the dial gauge.

With eccentricity of the gear-housing the flank clearance can be changed by means of turning one ore more
screw holes of the whole slewing gear.

Fastening of the gear means of pre-tensioning of the screw up to the recommended torque. We recommend
add. to use Loctite Type 242 for screw security. The tensile shear, i.e. the shear tension can be augmented
by means of e.g. Loctite Type 640 on the surface of the flange.

Screw plug removed on the surfate (for transport only) and added air vents screwed in.

If necessary fill in gear oil (type see maintenance instructions). Approx. oil quantity is marked on the name
plate.

Before assembly of the motor, the shaft and the tooth profile is to protect with appropriate grease against
corrosion. We recommend Optimoly Paste White T.

Function of slewing gear is to check up when motor is running, esp. function and confrol of input motor.

Furthermore we point out to the technical data in our installation drawing.
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MAINTENANCE INSTRI

Lubrication
Oil filling ex factory - AVIA gear oil Hypoid 90 EP
Choice according to DIN - DIN 51502 resp. APl GL5

Description according to DIN ~ : Oil, DIN 51517-CLP 220

Oil quantity is marked on the name plate. If the gear is delivered without oil, we point out to that with a
sticker.

The roller bearing of the gear output is filled with grease.

Grease filling ex factory UAVIA AVIALITH 2 EP
Choice according to DIN - DIN 51502
Description according to DIN  : Grease, DIN 51825-KP2K

This is life-time Iubrication and it is not necessary to renewal or to refill it.

Further oil and grease types see recommendations for lubricants.

Recommendation for maintenance intervals
Oil control : Weekly.

Control oil level only with non-running gear.

First oil change after 200. then after each 1000 operation hours, but at least once a year.
The intervals refer to the service temperatures indicated in the installation drawing.

Oil change only with service temperature condition, therefore remove the ventilating filters.

We recommend fo clean with a pre-heated part of new oil when ambient temperature is low, so that abrasion
and contaminations can fiow away.
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RECCO

Choice list

IENDATION FOR LUBRICANTS

CHOOSEN ACCORDING TO
APIGL S

CHOOSEN ACCORDING TO

DIN 51502

CHOOSEN ACCORDING TO
DIN 51502

OlL, SAE 90

OlL, DIN 51517 - CLP 220

GREASE, DIN 51825 — KP2K

ARAL ARAL GEAR OILHYP 90 |BG 220 ARAL GREASE HLP 2
AVIA NCAISaACS J RSX 220 AVIA AVIALITH 2 EP
BP BP HYPOGEAR EP 90 GR-XP 220 BP ENERGR. LS EP 2
CASTROL |CASTROL EPX 90 ALPHA SP 220 EQSRGO;ESAPSHEEEROL
ELF TRANSELF TYP B SAE90 | REDUCTELF SP 220 ELF EPEXA 2
ESSO OO SEAR OLL SPARTAN EP 220 ESSO BEACON 2 EP
FUCHS gﬁﬁg%gggi%ém oo |COMPOUND 106VG220 | FUGHS RENOLIT FEP 2
e | o oo (g o eRene
MOBIL MOBILUBE HD-A 90 MOBILGEAR 630 MOBILUX 2 EP

| SHELL SHELL SPIRAX MB 90 OMALA 220 SHELL ALVANIA EP 2
TEXACO | GEARTEXEP-B85W-00  |MEROPA 220 MULTIFAK EP 2

Oil change and greasing intervals see maintenance instruction.

190000315.gb.doc
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GEARBOX INSPECTION

Gear oil analyses - preventive maintenance
Surveying mechanisms for machines and gearboxes get more and more important, because the
requirements and service conditions are often differing from the ones that are foreseen from the designers.

Systematic oil tests during regular intervals give a trendy reliable diagnostic regarding the wear development
and beginning damage. The point at issue will be which oil, permitted according the lubrication
recommendation, has really been used.

Why oil analyses ?

Advanced diagnosis of damages:

Wear-particles “float” in the oil. These can be stated by oil analysis and give notes as to the wear of the
construction part from which they have been abrased.

Maintenance depending on status:

A damage that was stated early enough through an oil analysis obviously means less repair and still-stand
charges.

Damage analysis to small expenses:

An estimated reason for the damage can be given by such an oil inspection to small expenses. Spurs of dirt
by dust and water, mixture with other oils, parts of worn metals as well as changements of the oil level give a
detailed early recognition of damages.

Simple surveillance:

In order to get a detailed information on the status of the gearbox, regular oil analyses prevent partial or
complete disassembilies.

Influencing interference factors of the lubrication oil:

Worn metals, dirt, changements of oil ievel and additives may influence very negatively the effectiveness of
the used lubricating oil. Oil analyses, effected by an authorised laboratory, give information regarding worn
metals, dirt eic.

The analysis is commented according to the disposed dates and information.

The more exact the indications regarding the used oil, service time and operation conditions are, the more
detailed and effective-can be instructed preventive measurements. '

There are no reliable comparing and limit values as to wear metal and contaminations. An important factor is
always the oil quantity from which the oil sample was taken.

A reliable possibility to diagnose is not possible than by a competent laboratory. Extremely high values
resulting in the evaluation must not absolutely show a beginning damage.

Based on their experience all values noted are considered in the correct coordination by the laboratory
analysing the oil. Oil analyses made in regular intervals show a sure value as to wear resp. as to a beginning
damage of a certain construction unit.

Each gear shows its own wear according to the corresponding conditions of operation.

Magnetizing particles larger than 5 ym noted in the analysis, are probably showing a beginning pitting of a
construction part.

190000781.gb.doc Seite 1



Particles of a size of 40 pm in clear oil are visible with the eye. If so there is certainly already a progressed
damage of the gear.

Taking of an oil sample
A certain evidencing diagnostics of an oil sample depends decisively of the kind of taking the sample.

The taking of the sample has to e made always in the same manner. in principle the oil should be at least
hand warm when taking it. If possible the oil to be analysed has to be taken in about the middle of the oil

level.

At winch gear where it is not possible to have access to the oil level, the oil to be analysed has to be taken
off the oil drain line. About 1-2 | oil have to be drained into a container and an oil sample has to be taken
from the draining oil.

The access to a good oil level at the slewing gears is also difficult. Here too we recommend to have a part of
oil drained by removing the accessible oil draining screw and to take an oil sample off the draining oil.
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This documentation applies to the:

Product key

INTORQ B FK oo - 0.

Legend for the product key

INTORQ BFK470

Product group Brake

Product type Spring-applied brake
Type 470

[b] |Size 06, 08, 10, 12, 14, 16, 18

Not coded: Supply voltage, hub bore hole, options
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Identification
Packaging label Example
ManUfaCturer Bar COde INTORQ Hnmnmm
Typ: BFK470-16 Nr. 33000893
Type (See prOdUCt key) Type NO. FEDERKRAFTBREMSE 1 Stiick
Designation Qty per box 205VDC  68W 150NM 35H7  16.12.11
Rostschutzverpackung-Reibflache fettfrei haltenl C €
Rated voltage Rated power Rated torque Hub diameter Packaging date
Note CE mark
Name plate Example
Manufacturer CE mark INTORG. ce
Type (see product key) Typ: BFK470-16
Designation 205V DC 68W  35H7
Nr.: 33000893 150NM 16.12.11
Rated voltage Rated power Hub diameter
Type No. Rated torque Date of manufacture

Document history

Material number | Version Description

33001439 1.0 01/2012 | TDO9 | First edition

33001439 11 03/2012 | TDO9 | Supplemented the technical data
33001439 1.2 10/2012 | TDO9 | Added to the "Brake assembly" chapter

Updated the "Abbreviations used" table
Supplemented the characteristics, rated data and operating times

33001439 2.0 05/2013 | TDO9 | Degree of protection changed

Added note about the end shield characteristics

Shaft characteristic defined, "Mechanical installation" chapter
"Checking the brake" chapter (maintenance and repair) supple-

mented
33001439 3.0 05/2013 | TD 09 | Text with regard to the disengagement time updated
33001439 3.1 03/2014 | SC | Restructured FM; note concerning brake seal [J 23
33001439 4.0 01/2015 | SC Harmonized connection diagrams
33001439 5.0 08/2016 | SC Additional sizes: 06, 08, 10, 12

Refer to www.intorg.de for the latest version of these operating instructions.
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Preface and general information

1 Preface and general information

1.1 About these Operating Instructions

B These Operating Instructions will help you to work safely with the spring-applied brake with electromag-
netic release. They contain safety instructions that must be followed.

B All persons working on or with electromagnetically released spring-applied brakes must have the Oper-
ating Instructions available and observe the information and notes relevant for them.

B The Operating Instructions must always be in a complete and perfectly readable condition.

1.2 Terminology used

Term

In the following text used for

Spring-applied brake

Spring-applied brake with electromagnetic release

Drive system

nents

Drive systems with spring-applied brakes and other drive compo-

1.3 Conventions in use

This document uses the following styles to distinguish between different types of information:

Spelling of numbers | Decimal separator Point | The decimal point is always used.
For example: 1234.56
Symbols Page reference 0 Reference to another page with additional
information
For example: [LL]]16 = refer to page 16
Wildcard O Wildcard for options, selections
For example: BFK458-] [] = BFK458-10
Note Important notice about ensuring smooth

operations or other key information.

INTORQ | BA 14.0199 | 08/2016



Preface and general information INTORG

1.4 Abbreviations used

Letter symbol | Unit Designation

Fr N Rated frictional force

I A Current

Iy A Holding current, at 20 °C and holding voltage

I, A Release current, at 20 °C and release voltage

Iy A Rated current, at 20 °C and rated voltage

M, Nm Tightening torque of fixing screws

Mayn Nm Braking torque at a constant speed of rotation

My Nm Rated torque of the brake, rated value at a relative speed of rotation of
100 rpm

Ninax rpm Maximum occurring speed of rotation during the slipping time t,

Py w Coil power during holding, after voltage change-over and 20 °C

P W Coil power during release, before voltage change-over and 20 °C

Py w Rated coil power, at rated voltage and 20 °C

Q J Quantity of heat/energy

Qe J Max. permissible friction energy for one-time switching, thermal parameter of
the brake

Qg J Braking energy, friction energy

Qsmax J Maximally permissible friction energy for cyclic switching, depending on the
operating frequency

Ry Ohms | Rated coil resistance at 20 °C

Sy 1/h Switching frequency: the number of switching operations evenly spread over
the time unit

Shie 1/h Transition operating frequency, thermal parameter of the brake

Shimax 1/h Maximum permissible operating frequency, depending on the friction energy
per switching operation

S, mm Air gap: the lift of the armature plate while the brake is switched

Siy mm Rated air gap

SLmin mm Minimum air gap

S| max mm Maximum air gap

t, ms Engagement time, sum of the delay time and braking torque - rise time
4=ty i

t, ms Disengagement time, time from switching the stator until reaching 0.1 My,

ty ms Slipping time, operation time of the brake (according to t,,) until standstill

INTORQ | BA 14.0199 | 08/2016 6



Preface and general information INTORG

Letter symbol | Unit Designation

1.5

ms Delay during engagement (time from switching off the supply voltage to the
beginning of the torque rise)

t, ms Rise time of the braking torque, time from the start of torque rise until reach-
ing the braking torque

tie S Overexcitation time

U v Voltage

Uy VDC Holding voltage, after voltage change-over

U, vV DC Release voltage, before voltage change-over

Uy VDC Rated coil voltage; in the case of brakes requiring a voltage change-over,

Uy equals U,

Safety instructions and notices

The following icons and signal words are used in this document to indicate dangers and important safety in-

formation:

Safety instructions
Structure of safety instructions:

A SIGNAL WORD

A
A

Icon

Indicates the type of danger

Signal word

Characterises the type and severity of danger
Note

Describes the danger

Possible consequences

B List of possible consequences if the safety instructions are disregarded.
Protective measure

B List of protective measures to avoid the danger.

INTORQ | BA 14.0199 | 08/2016 7
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Danger level

1.6

1.7

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or mod-
erate injury.

e b b P

NOTICE

Notice about a harmful situation with possible consequences: the product itself or surrounding
objects could be damaged.

Scope of delivery

After receipt of the delivery, check immediately whether the items delivered match the accompanying pa-
pers. INTORQ does not accept any liability for deficiencies claimed subsequently.

Disposal

Claim visible transport damage immediately to the deliverer.

Claim visible deficiencies or incomplete deliveries immediately to INTORQ GmbH & Co. KG.

The spring-applied brake consists of different types of material.

Recycle metals and plastics.

Ensure professional disposal of assembled PCBs according to the applicable environmental regulations.

INTORQ | BA 14.0199 | 08/2016 8
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1.8 Drive systems

Labelling
Drive systems and components are unambiguously designated by the indications on the name plate.

Manufacturer; INTORQ GmbH & Co. KG, Willmser Weg 5, D-31855 Aerzen, Germany

1.9 Legal regulations

Liability
B The information, data and notes in these Operating Instructions met the state of the art at the time of

printing. Claims referring to drive systems which have already been supplied cannot be derived from this
information, illustrations and descriptions.

I We do not accept any liability for damage and operating interference caused by:
- inappropriate use

- unauthorised modifications to the product
- improper work on or with the drive system
- operating errors

- disregarding the documentation

Warranty

B Terms of warranty: Refer to the terms of sale and delivery for INTORQ GmbH & Co. KG.

B Warranty claims must be made to INTORQ immediately after the defects or faults are detected.
B The warranty is void in all cases when liability claims cannot be made.

INTORQ | BA 14.0199 | 08/2016 9



Safety instructions INTORG

2

2.1

Safety instructions

General safety instructions

INTORQ components ...

- ... mustonly be used as directed.

- ... must not be commissioned if they are noticeably damaged.

- ...must not be technically modified.

- ...must not be commissioned if they are incompletely mounted or connected.
- ... must not be operated without the required covers.

- ...can hold live as well as moving or rotary parts during operation according to their degree of pro-
tection. Surfaces may be hot.

For INTORQ components ...

- ... the documentation must always be kept at the installation site.

- ... only permitted accessories are allowed to be used.
- ...only original spare parts of the manufacturer are allowed to be used.

Follow all specifications and information found in the corresponding enclosed documentation.

These must be followed to maintain safe, trouble-free operations and to achieve the specified product
characteristics.

Only qualified, skilled personnel are permitted to work on and with INTORQ components.
According to IEC 60364 or CENELEC HD 384, qualified, skilled personnel are persons ...

- ...who are familiar with the installation, mounting, commissioning, and operation of the product.
- ...who have the qualifications necessary for their occupation.

- ...who know and apply all regulations for the prevention of accidents, directives, and laws relevant
on site.

Risk of burns!

- Surfaces may be hot during operation! Provide for protection against accidental contact.

Risk of injury due to a rotating shaft!

- Wait until the motor is at standstill before you start working on the motor.

The friction lining and the friction surfaces must never contact oil or grease since even small amounts
reduce the braking torque considerably.

The brake is designed for operation under the environmental conditions that apply to IP66 protection.
Because of the numerous possibilities of using the brake, it is however necessary to check the function-
ality of all mechanical components under the corresponding operating conditions.
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2.2 Application as directed

I INTORQ components ...
- ... areintended for use in machinery and systems.

- ... must only be used for the purposes ordered and confirmed.

- ... must only be operated under the ambient conditions prescribed in these Operating Instructions.

- ...must not be operated beyond their corresponding power limits.

Any other use or excessive usage shall be deemed improper!

Possible applications of the INTORQ spring-applied brake
B No explosive or aggressive atmosphere.
B Humidity: no restrictions
1 Ambient temperature:
- Standard design: -20 °Cto +50 °C

- Optional CCV design: -40 °C to +50 °C

INTORQ | BA 14.0199 | 08/2016
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3 Technical specifications

3.1 Product description

311 Structure and function

Abb.1 Design of a BFK470 spring-applied brake

1.1 Stator 3 Complete rotor 10 Socket head cap screw, DIN EN ISO 4762

1.2 Pressure springs 4 Hub 12 Complete manual release (optional)

1.3 Plug (check for air gap) 6  Flange (optional) 30 Setting screw for the factory-set adjustment
of the spring force (sealed), applies only to
sizes 12-18

2 Armature plate 8 Coll X Bore holes are optional

The spring-applied brake is designed for converting mechanical work and kinetic energy into heat energy.
Due to the static braking torque, loads can be held at standstill. Emergency braking is possible at high speed
of rotation. The wear increases as the switching energy increases.

INTORQ | BA 14.0199 | 08/2016 12
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3.1.2

313

3.14

The spring-applied brakes BFK470 are electrically releasable single-disc brakes with two friction surfaces.
When de-energized, both of the rotor's friction surfaces are tightened by the force of the compression springs
between the armature plate and the flange. The braking torque is applied over the friction radius of the rotor;
it is transferred to the shaft via a hub that has axial gear teeth. When the brakes are applied, an air gap "s,"
is present between the stator and the armature plate. To release the brake, the stator’s coil is energized with
DC voltage. The resulting magnetic flux works against the spring force to draw the armature plate to the sta-
tor. This releases the rotor from the spring force and allows it to rotate freely.

NOTICE
Due to the structural design of the stator, the air gap cannot be installed downstream. If the
wear limit is reached, the rotor must be replaced.

Brakes

During the braking procedure, the pressure springs (1.2) use the armature plate (2) to press the rotor (3)
(which can be shifted axially on the hub (4)) against the friction surface. The ashestos-free friction linings
ensure high braking torque and low wear. The braking torque is transmitted between the hub (4) and the rotor
(3) via gear teeth.

Brake release

When the brakes are applied, an air gap "s," is present between the stator (1.1) and the armature plate (2).
To release the brake, the coil of the stator (1.1) is energized with the DC voltage provided. The resulting mag-
netic flux works against the spring force to draw the armature plate (2) to the stator (1.1). This releases the
rotor (3) from the spring force and allows it to rotate freely

Project planning notes

B The brakes are dimensioned in such a way that the given rated torques are reached safely after a short
run-in process.

B However, as the organic friction linings used do not all have identical properties and because environ-
mental conditions can vary, deviations from the specified braking torques are possible. These must be
taken into account in the form of appropriate dimensioning tolerances. Increased breakaway torque is
common in particular after long downtimes in humid environments where temperatures vary.

B Ifthe brake is used as a pure holding brake without dynamic load, the friction lining must be reactivated
regularly.

INTORQ | BA 14.0199 | 08/2016 13
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3.2 Rated data
Type Max. speed | Temperature | Operating | Moment of Mass of brake
of rotation V)|  class time inertia
without flange | with flange
without | with + Manual + Manual
nmax Stator Rotor flange | flange release release
[rpm] [%] [kgem2] | [kg] [kg] [kg] [k]
BFK470-06 6000 F (155°C) 100 0.15 1.3 15 1.4 16
BFK470-08 5000 F (155°C) 100 0.61 2.0 2.2 2.1 2.3
BFK470-10 4000 F (155°C) 100 2.0 35 3.9 3.7 4.0
BFK470-12 3600 F (155°C) 100 45 5.0 5.6 5.3 5.8
BFK470-14 3600 F (155°C) 100 6.3 7.7 8.5 8.1 8.9
BFK470-16 3600 F (155°C) 100 15.0 11.9 13.1 12,5 13.7
BFK470-18 3600 F (155°C) 100 29.0 17.6 19.1 18.6 20.0
Tab. 1: General brake characteristics
" Maximum speed of rotation when installed horizontally (for higher speeds, contact the manufac-
turer)
Type Air gap Rotor thickness
SN SL max min. New state
operating brake | holding brake | operating brake | holding brake
[mm] [mm] [mm] [mm] [mm] [mm]
BFKA70-06 | 0.2 0oF 05 0.3 5.73 5.93 6.0 005
+0.08
BFK470-08 | 0.2 0.5 0.3 6.73 6.93 7.0 405
BFKA70-10 | 0.2 o3 05 0.35 8.73 8.88 9.0 o,
+0.08
BFK470-12 | 0.3 ) 0.6 0.45 9.68 9.83 10.0 4,
BFK470-14 | 0.3 0.1 0.75 0.45 9.55 9.85 10.0 4,
BFK470-16 | 0.3 77 0.80 0.50 11.05 11.35 115 4,
BFKA70-18 | 0.4 02 1.0 0.65 12.50 12.85 130 4,
Tab. 2: Air gap / rotor thickness
INTORQ | BA 14.0199 | 08/2016 14



Technical specifications

Type Outer Pitch Fixing screws Minimum thread depth | Tightening
diameter circle DIN EN ISO 4762 torque
%) without flange | with flange |without flange | with flange
[mm)] [mm] | Thread [mm)] [mm)] [mm] [mm] M, [Nm]
BFK470-06 89 72 M4 3XxM4x40 | 3 x M4x45 7.5 9.0 3.0
BFK470-08 106 90 M5 3x M5x45 | 3 x M5x50 10.5 10.0 5.9
BFK470-10 130 112 M6 3x M6x55 | 3 x M6x60 14.0 135 10.1
BFK470-12 148 132 M6 3xM6x60 | 3 x M6x65 125 125 10.1
BFK470-14 168 145 M8 3x M8x75 | 3 x M8x80 19.5 18.5 24.6
BFK470-16 200 170 M8 3xM8x80 | 3xM8x85 18.0 17.0 24.6
BFK470-18 226 196 M8 6 x M8x90 6 x M10x100 19.5 23.0 24.6
Tab. 3: Installation data

A CAUTION

A

The minimum thread depth of the end shield must be maintained! [CLJ Tab. 3.
If the required thread depth is not maintained, the fixing screws may run onto the root. This
has the effect that the required pre-load force is no longer established — the brake is no

longer securely fastened!

The material of the end shield must have a tensile strength of R, >= 250 N/mm?,

INTORQ | BA 14.0199 | 08/2016
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3.3 Rated data (dimensioning data) electrical data
Type Voltage Rated current Power Coil resistance
U [V DC] Iy [A] Py [W] Ry % 4% [Q]

BFK470-06 0.098 20 2101.0
BFK470-08 0.122 25 1681.0
BFK470-10 0.161 33 1273.0
BFK470-12 205 0.195 40 1051.0
BFK470-14 0.307 60 667.1
BFK470-16 0.332 68 618.0
BFK470-18 0.415 85 494.4

Tab. 4: Coil data at 20°C

Type Braking torques at relative speed of rotation An
Braking torque Maximum speed
X [%] of the rated t
Rated torque ['e] of the rated torque
[Nm] 1500 3000 maximum | horizontal mounting position
100 rpm rpm rpm rpm
BFK470-06 | 2.0/25/3.0/35/4.0/
45/55/6.0/6.5/ 87 80 74 6000
70/75
BFK470-08 35/5/6/7/8/10/
11/12/14115 8 8 5000
BFK470-10 | 9/11/14/16/18/21/
23/25/28/30/33/36 | O 76 73 4000
BFK470-12 12/14115/16/18/
23127132/36/40/ 81 74
45146 /48/50/55
BFK470-14 40/50/60/65/70/
75/80/100/110 80 r 72 3600
BFK470-16 55/80/90/100/
105/125/150 & 72 70
BFK470-18 100/150/165/185/
200/235/250 " 70 68

Tab. 5: Rated torques

INTORQ | BA 14.0199 | 08/2016 16
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Switching times

M
Mdyn c
E%
t11_‘L ty2 |t t
ty
u
t
Abb. 2 Operating/switching times of the spring-applied brakes
t,  Engagement time t,, Reaction delay of engagement
t,  Disengagementtime (up to M= 0.1 My,,) t,, Rise time of the braking torque
Mg, Rated torque U Voltage
Type Rated torque Max. perm. Transitional Operating times [ms] !
switching energy| operating frequency ats,,and 0.7 I
MK QE Shue DC engagementz) Disengagement
[Nm] [J] [h™] ty t, t, t,
BFK470-06 4 3000 79 16 25 41 32
BFK470-08 8 7500 50 30 26 56 52
BFK470-10 16 12000 40 40 64 104 107
BFK470-12 32 24000 30 47 34 81 121
BFK470-14 60 30000 28 30 47 76 162
BFK470-16 80 36000 27 46 62 109 255
BFK470-18 150 60000 20 62 92 155 343
Tab. 6: Switching energy - operating frequency - operating times

1) Typical values

2) Measured with induced voltage limitation of -800 V DC

INTORQ | BA 14.0199 | 08/2016
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Engagement time
The transition from brake-torque free state to holding braking torque is not free of time lags.
B The engagement times are valid for DC switching with a spark suppressor.

- Spark suppressors are available for the rated voltages.

- Connect the spark suppressors in parallel to the contact. If this switching is not admissible for safety
reasons (e.g. with hoists and lifts), the spark suppressor can also be connected in parallel to the
brake coil.

- Circuit proposals: [[] 25

1 The engagement times are approx. 10 times longer with AC switching.
- Connection: [C[] 25

Disengagement time

The disengagement time is the same for DC and AC switching. The disengagement time can be shortened
by special equipment for fast-response excitation or over-excitation.

34 Switching energy / operating frequency
Q [J]
100000 -3
Ty e
— ‘---::—1“‘:‘..\
10 ":3;\:..‘*
10000 0 }:& =
- RN
T ‘\1:\\
- .\h
1000 SO
: N
NS
0 Y \; L
' \\.\\ N
% 100 AN
A N
10
1 10 100 1000 10000 sh[h-1]
B —=—

Abb. 3 Switching energy as a function of the operating frequency

[A] Switching energy Operating frequency
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3.5

_Shue

“Shue ) Sh
Qsmax - QE 1-e

The permissible operating frequency S,,.., depends on the amount of heat Q, (refer to Figure 3). At a pre-
set operating frequency S;, the permissible amount of heat iS Q.

With high speeds of rotation and switching energy, the wear increases strongly, because very high temper-
atures occur at the friction surfaces for a short time.

Emissions

Electromagnetic compatibility

NOTICE
The user must ensure compliance with EMC Directive 2004/108/EC using appropriate controls
and switching devices.

If an INTORQ rectifier is used for the DC switching of the spring-applied brake and if the switching frequency
exceeds five switching operations per minute, the use of a mains filter is required.

If the spring-applied brake uses a rectifier of another manufacturer for the switching, it may become neces-
sary to connect a spark suppressor in parallel with the AC voltage. Spark suppressors are available on re-
quest, depending on the coil voltage.

Heat

Since the brake converts kinetic energy as well as mechanical and electrical energy into heat, the surface
temperature varies considerably, depending on the operating conditions and possible heat dissipation. Un-
der unfavourable conditions, the surface temperature can reach 130 °C.

Noise
The switching noise during engagement and disengagement varies depending on the air gap, braking torque
and brake size.

Depending on the natural oscillation after installation, operating conditions and state of the friction surfaces,
the brake may squeak during braking.

Others
The abrasion of the friction parts produces dust.
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4 Mechanical installation
41 Important notes
411 Design of end shield and motor shaft

B Comply with the mentioned minimum requirements regarding the end shield and the motor shaft to en-
sure a correct function of the brake.

B The diameter of the shaft shoulder must not be greater than the tooth root diameter of the hub.

B The form and position tolerances apply only to the materials mentioned. Contact INTORQ if you are us-
ing other materials.

B The brake flange must be supported by the end shield across the full surface.

Design of the end shield
Type Minimum requirements: Use as counter friction surface
Material  Evenness Axial runout Roughness Miscellaneous
[mm] [mm] without flange | with flange
BFK470-06
BFK470-08 <0.03 I Threaded
— holes with
BFK470-12 | D232IRI 15, ' Rz 10 Rz 16 thread depth
EN-GJL-250 <0.05
BFK470-14 [ 15
—_— » 1 Freeofgrease
BFK470-16 <0.08 and oil
BFK470-18 <0.10 0.08

Tab. 7: End shield as counter friction surface

INTORQ | BA 14.0199 | 08/2016
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41.2 Necessary tools
Type Torque wrench Bit for hexagon socket screws
=P e
Measuring range [Nm] Wrench width [mm]
BFK470-06 3
BFK470-08 4
BFK470-10 ot
BFK470-12 >
BFK470-14
BFK470-16 20-100 6
BFK470-18

*  For attaching flange inner bit with pin guide

Multimeter

Caliper gauge

Feeler gauge

INTORQ | BA 14.0199 | 08/2016
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4.2 Assembly

421 Preparation

1. Unpack the spring-applied brake.
2. Check for completeness.
3. Verify the nameplate data (especially the rated voltage).

422 Brake assembly

0 NOTICE
The toothed hub and screws must not be lubricated with grease or oil.

Installation of the hub onto the shaft

NOTICE
The customer is responsible for constructing the shaft-hub connection. Make sure that the
bearing length of the key is identical to the length of the hub.

NOTICE
: Check the tensile strength of the hub material: When operating with high torque, consult with
INTORQ and use a steel hub with a higher tensile strength.

Abb. 4 Installing the hub onto the shaft

A Circlip B Hub C Keyway
D End shield

1. Press the hub with a moderate amount of force to the shaft.
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Secure the hub against axial displacement (for example, by using a circlip).

0 NOTICE
If you are using the spring-applied brake for reverse operations, glue the hub to the shaft.

Mounting the flange

Abb. 5 Flange and rotor mounting

1. Ifrequired, slide the optional flange (6) onto the shaft.
- The chamfer on the flange must point towards the brake!

- Align the through holes of the flange (6) with the fixing holes in the end shield (15).

Abb. 6 Mounting the brake

1  Brake 6 Flange 15 End shield

3 Rotor 10 Socket head cap screws

INTORQ | BA 14.0199 | 08/2016 23



Mechanical installation INTORG

NOTICE

0 When using a shaft seal, the brake has to be mounted so that it is centred properly!

The shaft diameter must be implemented in accordance with ISO tolerance h11, with a radial
eccentricity tolerance according to IT8 and an averaged surface roughness of Rz < 3.2 um in
the sealing area.

NOTICE

Please note the following for the version "brake with shaft sealing ring":

B Lightly lubricate the lip of the shaft seal with grease.

B No grease should be allowed to contact the friction surfaces.

B When assembling the stator, push the shaft sealing ring carefully over the shaft. The shaft
should be located concentrically to the shaft seal.

2. Slide the brake onto the shaft.
- Align supplied socket head cap screws (10) with fixing holes in the end shield (15).

3. Use atorque key to tighten the socket head cap screws (10) with the required tightening torque, [LLJ] 15.
NOTICE

The customer must seal the brake in this position himself if no shaft seal or cover is in use.

NOTICE
If it is necessary to loosen the screws with the seal again, the seals or the complete screw set

must be replaced.
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5 Electrical installation

5.1 Important notes

A DANGER

A There is a risk of injury by electrical shock!
B Electrical connection must only be carried out by skilled personnel!

B Only carry out connection work when no voltage is applied (no live parts)! There is a risk of
unintended start-ups or electric shock.

NOTICE

B It must be ensured that the supply voltage corresponds to the name plate data.

5.2 Electrical connection

Circuit suggestions

0 NOTICE
The terminal pin sequence shown here does not match the actual order.
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AC switching at the motor — extremely delayed engagement

UV
L1 L|2 L|3
S e T -—— - 4pole
5315 8 o
R BEG-24x
oy
r - L e -:

6-pole
BEG-16x
BEG-26x
BN
3:’39% %= P’"'@
ek | 1T NL_______ 3 Uy
N ‘Jﬂ PNP
Abb. 7 Supply: Phase-neutral
[A] Bridge rectifiers [A] Half-wave rectifiers
U U
v v
BEG-1xx: U, [VDC]=0.9 « — [VAC] BEG-2xx: Uy [VDC]=0.45 « — [VAC]
" 3 " NE
Brake [S] Inductive proximity sensor
UV
L1 L|2 L|3
- A= v 4-pole
B 1[A] BEG-14¢
T BEG-24x
k
ut dvi dwi! - 6-pole
lw2 U2 v2 5 ' [A] BEG-16x
-—- BEG-26x
BN oy B]
o] | P» ®_ - =
BK t N\ 3 Uy
“ ‘Jﬂ PNP
Abb. 8 Supply: Phase-phase

[A]  Bridge rectifier
BEG-1xx: Uy, [VDCJ=0.9 + U, [VAC]
(]

Brake

[A] Half-wave rectifiers

BEG-2xx: Uy [VDC]=0.45 « U, [VAC]

Inductive proximity sensor

Y Not recommended for most regional/national high-voltage mains systems
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DC switching at the motor - fast engagement

UV
L1 L2 L3
I
— A=A A
- [ 6-pole
Ut V1 oWt -
w2 u2 va | [~ e~ + = 15 BEG-16x
(i I_]’_ - _ BEG-26x
_’\—’J
BN [B]
3;‘39%: 1 F{,_,,@ @_ - .
sk | 1T V| _______ 3 Uy
N ‘jﬂ PNP
Abb. 9 Supply: Phase-neutral
[A] Bridge rectifiers [A] Half-wave rectifiers
U u
BEG-1xx: Uy [VDCJ=0.9 + — [VAC] BEG-2xx: Uy [VDCJ=0.45 + — [VAC]
NE 3
Brake [S] Inductive proximity sensor
UV
L1 L2 L3
- - 6-pole
UT V1 oW1 ——
F'w2 u2 vo ! i_"' ~ o+ ‘] :Eg;gx
oe—o—° T T I_ -26x
BN s [B]
3:]39\11‘ = P» @ ®_ - T .
sk | 117 V| _______ 3 Uy
“ 'Iﬂ PNP
Abb.10  Supply: Phase-phase

[A]  Bridge rectifier

BEG-1xx: Uy, [VDCJ=0.9 + Uy, [VAC]

Brake

[A] Half-wave rectifiers
BEG-2xx: Uy [VDC]=0.45 + U, [VAC]

[S] Inductive proximity sensor

Y Not recommended for most regional/national high-voltage mains systems
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AC switching at mains — delayed engagement

4-pole

= BEG-14x

i + - 1 -

155 5 o |[Al BEG2x
A

6-pole
BEG-16x
BEG-26x

BN
A A ==
BK | _ _
N ‘Jﬂ PNP

Abb. 11 Supply: Phase-N
[A] Bridge rectifiers [A] Half-wave rectifiers
BEG-1xx: Uy, [VDC]=0.9 + Uy, [VAC] BEG-2xx: U, [VDC]=0.45 « U, [VAC]
Brake [S] Inductive proximity sensor
lJv
L1 L2
| | 4-pole
A FX~5 g BEGI4
L?2°9 | BEG-24x
ot
r - I I L A
I
) I ) )
-—-—-7 6-pole
Kt ooy ‘J- BEG-16x
F - BEG-26x
BN 3 [B]
Pl L % <ﬁ> (m)- - . [B]
Bk | 117 VI|l_______ 2 Uy
N ﬂ} PNP
Abb.12  Supply: Phase-phase

[A]  Bridge rectifier ¥
BEG-1xx: Uy, [VDCJ=0.9 + Uy [VAC]

Brake

[A] Half-wave rectifiers
BEG-2xx: U, [VDC]=0.45 » U, [VAC]

Inductive proximity sensor

H

Y Not recommended for most regional/national high-voltage mains systems
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DC switching at mains - fast engagement

6-pole
T BEG-16x

L [ 1 | LB BEG-26x
Ny ) Wy
BN

5]
O @-- =2

Bk [ TT( L _______ ! UN
wl [ ¢ PNP
Abb.13  Supply: Phase-phase or phase-N via 6-pole rectifier
[A]  Bridge rectifier [A] Half-wave rectifiers
BEG-16x: U [VDC]=0.9 U, [VAC] BEG-26x: Uy [VDC]=0.45 « U,, [VAC]
Brake [S] Inductive proximity sensor

Y For most regional/national high-voltage mains systems, this only makes sense for supplies on L1 and N.

Uv
L1 L2
o1 N
|| e
) I ! 4-pole
[ _—
M~ _—! BEG-14x
|_T_ 9 J BEG-24x
N1
14.198.00.xx
BN 3
3:‘39\1 | } @
F N § ==
BK
w| |0 PNP
Abb.14  Supply: Phase-phase or phase-N via 4-pole rectifier
[A]  Bridge rectifier [A] Half-wave rectifiers
BEG-14x: U, [VDC]=0.9 « U, [VAC] BEG-24x: Uy, [VDC]=0.45 « U, [VAC]
Brake [S] Inductive proximity sensor

Spark suppressor
14.198.00.xx (required once, select position)

Y For most regional/national high-voltage mains systems, this only makes sense for supplies on L1 and N.
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5.3 Technical data for inductive proximity sensors

5.3.1 Proximity sensor for release check
Design PNP, N/O contact
Operating voltage 10to0 30 VDC
Permitted residual ripple 20% Ug
No-load current Max. 10 mA
Output current Max. 200 mA
Voltage drop at outputs Max. 2.0 V at 200 mA
Short circuit protection integrated
Reverse polarity protection integrated
Induction protection integrated
Protection class IP67

Cable configuration and parameters

Cable (diameter / length / AWG)

@33mm/L=2m/AWG 26

Maximum cable length

100 m

Grey Colour of sheath insulation

Brown (BN) +Ug

Black (BK) Signal (with released armature plate - brake energized)
Blue (BU) -Ug

Operating conditions

Ambient temperature range T,

from -40 °C to +120 °C (no component damage)
from -25 °C to +120 °C (information analysis)

Shock and vibration IEC 60947-5-2/7.4
EMC protection
I[EC 60947-5-2 (7.2.3.1) 1kv
IEC 61000-4-2 Level 2
IEC 61000-4-3 Level 3
IEC 61000-4-4 Level 2
Tab. 8: Technical data for inductive proximity sensors (release check)
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5.4 Minimum bend radius for the brake connection line
Brake size Wire cross-section Minimum bendradius [mm]
06
08
10 AWG 20 28
12
14
16
AWG 16 46
18
Tab. 9: Minimum bend radius for the brake connection line
5.5 Bridge/half-wave rectifier (optional)

BEG-561-C10101-01010C7

The bridge-half-wave rectifiers are used to supply electromagnetic DC spring-applied brakes which are ap-
proved for the use with such rectifiers. Other use is only permitted with the approval of INTORQ.

Once a set over-excitation time has elapsed, the bridge-half-wave rectifiers switch over from bridge rectifi-
cation to half-wave rectification.

Terminals 3 and 4 are located in the DC circuit of the brake. The induction voltage peak for DC switching
(see "DC switching - fast engagement"” circuit diagram) is limited by an integrated overvoltage protection at

terminals 5 and 6.

5.5.1 Assignment: Bridge/half-wave rectifier — brake size
Rectifier type Supply voltage Over-excitation Holding current reduction
Coil voltage Size Coil voltage Size
[V AC] [V DC] [VDC]
BEG-561-255-030 06 -18 06 - 12
230 103 205 —
BEG-561-255-130 - 14-18
BEG-561-440-030-1 400 180 06 - 18 - -
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Abb. 15 BEG-561 attachment options
5.5.2 Technical specifications
Rectifier type Bridge / half-wave rectifier
Output voltage for bridge rectification 09xU,
Output voltage for half-wave rectification 0.45x U,
Ambient temperature (storage/operation) [°C] -25-+70

Type Input voltage U PP
yp (4'()) Hz - sg Hz)1 Max. current |, Over-excitation time t,, (£ 20 %)
Min. | Rated | max. | Bridge | half-wave | atU,... [ atU;y.,, atU, .
vV~ | IV~ | VA [A] [A] [s] [s] [s]
BEG-561-255-030 0.430 0.300 0.270
160 230 255 3.0 15
BEG-561-255-130 1,870 1,300 1,170
BEG-561-440-030-1 230 400 440 15 0.75 0.500 0.300 0.270
Tab.10:  Data for bridge/half-wave rectifier type BEG-561
U, input voltage (40 - 60 Hz)
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5.5.3 Reduced switch-off times

AC switching must also be carried out for DC switching (fast engagement)! Otherwise, there will be no over-
excitation when it is switched back on.

Delayed engagement Fast engagement
1 2 3 4 5 6 1 2 3 4 5 6
AAVEE S S ~N = -
|| || I
L Q o [ﬁ]
(A] (A]
[A] Mains Bridge Caoil
5.5.4 Permissible current load at ambient temperature
|
Imax.
1.0 1]
08 21—
0.6
0.4
0.2
O20 0 20 40 60 80 100
Su[°C]

1 For screw assembly with metal surface (good heat dissipation)
2 For other assembly (e.g. adhesive)
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6 Commissioning and operation

6.1 Important notes

A

A DANGER

There is a risk of injury by electrical shock!

B Electrical connection must only be carried out by skilled personnel!

B Only carry out connection work when no voltage is applied (no live parts)! There is a risk of
unintended start-ups or electric shock.

A

A DANGER

Danger: rotating parts!
The brake must be free of residual torque.
The drive must not be running when checking the brake.

A

A CAUTION

Danger: hot surfaces. Do not touch!

B The brake is designed for operation under the environmental conditions that apply to IP66 protection.
Because of the numerous possibilities of using the brake, it is however necessary to check the function-
ality of all mechanical components under the corresponding operating conditions.

NOTICE

Functionality for different operating conditions

B The brakes are dimensioned in such a way that the given rated torques are reached safely
after a short run-in process.

B However, as the organic friction linings used do not all have identical properties and because
environmental conditions can vary, deviations from the specified braking torques are possi-
ble. These must be taken into account in the form of appropriate dimensioning tolerances.
Increased breakaway torque is common, in particular after long downtimes in humid environ-
ments where temperatures vary.

NOTICE

Operation without dynamic loads (functioning as a pure holding brake)

B Ifthe brake is used as a pure holding brake without dynamic load, the friction lining must be
reactivated regularly.

INTORQ | BA 14.0199 | 08/2016 34



Commissioning and operation INTORG

6.2 Function checks before commissioning

1.
2.

The switching contact for the brake must be open.
Remove two bridges from the motor terminals to deenergize the motor.
- Do not disconnect the supply voltage for the brake.

A There is a risk of electric shock!

A DANGER

If the rectifier is connected to the neutral point of the motor, the neutral conductor must also
be connected to this point.

8.
9.

Apply DC voltage to the brake.

Measure the AC voltage at the motor terminals. The measured level must be zero.
Close the switching contact for the brake.

- The brake is released.

Measure the DC voltage at the brake.

- Compare the DC voltage with the voltage indicated on the name plate. A deviation of 10 % is per-
missible.

- Ifthe measured value deviates: [ 45
Open the switching contact for the brake.

- The brake is applied.

Switch off DC voltage for the brake.

Screw the bridges onto the motor terminals.

10. If necessary, remove the neutral conductor from the neutral point (step 2).

The preparations for commissioning are completed.

If faults occur, refer to the the error search table, [J] 44. If the fault cannot be fixed or eliminated, please
contact your customer service.
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6.3

Brake with proximity sensor

A DANGER

A There is a risk of injury by electrical shock!

B Electrical connection must only be carried out by skilled personnel!
B Only carry out connection work when no voltage is applied (no live parts)! There is a risk of
unintended start-ups or electric shock.

A WARNING
A Danger: rotating parts!

The brake must be free of residual torque. The motor must not run!

The switching contact for the brake must be open.
Remove two bridges from the motor terminals to deenergize the motor.
- Do not switch off the voltage supply to the brake.

- When connecting the rectifier to the neutral point of the motor, the PE conductor must also be con-
nected to this point.

Apply DC voltage to the brake.

Measure the AC voltage at the motor terminals. The measured level must be zero.
Close the switching contact for the brake.

- The brake is released.

Measure the DC voltage at the brake:

- Compare the DC voltage with the voltage indicated on the name plate. A deviation of 10 % is per-
missible.

Check the airgap "s,".

- It must be zero and the rotor must rotate freely.

Check the switching status of the proximity sensor (refer to Table 11).
Open the switching contact for the brake.

- The brake is applied.

10. Check the switching status of the proximity sensor (refer to Table 11).
11. Switch off DC voltage for the brake.
12. Screw the bridges onto the motor terminals. Remove additional PE conductor, if necessary.

Contact type Connection Brake released Proximity sensor is closed

N/O contact black / blue no no

Tab.11:  Switching status of the proximity sensor
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6.4 Commissioning

1. Switch on drive system.

2. Carry out a braking test.

6.5 During operation

B Checks must be carried out regularly. Pay special attention to:

unusual noises or temperatures
loose fixing elements
the condition of the electrical cables

The armature plate must be attracted and the rotor must move without residual torque.

I Measure the DC voltage at the brake.

Compare the DC voltage with the voltage indicated on the name plate. A deviation of 10 % is per-
missible.

B Iffaults occur, refer to the the error search table, [ 44. If the fault cannot be fixed or eliminated, please
contact your customer service.
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7 Maintenance and repair

71

Wear of spring-applied brakes

The table below shows the different causes of wear and their impact on the components of the spring-applied
brake. The influential factors must be quantified so that the service life of the rotor and brake can be calcu-
lated and so that the prescribed maintenance intervals can be specified accurately. The most important fac-
tors in this context are the applied friction energy, the initial speed of rotation of braking and the operating
frequency. If several of the causes of friction lining wear occur in an application at the same time, the influ-
encing factors should be added together when the amount of wear is calculated.

Component Cause Effect Influencing factors
Friction lining Braking during operation Wear of friction lining Friction work
Emergency stops
Overlapping wear during start and
stop of drive
Active braking via the drive motor
with support of brake (quick stop)
Starting wear in case of motor Number of start/stop
mounting position with vertical shatft, cycles
even when the brake is not applied
Armature plate and | Rubbing of brake lining Run-in of armature plate and | Friction work
counter friction counter friction face
face
Gearteeth of brake | Relative movements and shocks Wear of gear teeth (primarily | Number of start/stop
rotor between brake rotor and brake shaft | on the rotor side) cycles

Brake support

Changing load cycles and shocks in
backlash on reversal between arma-
ture plate and cylinder pin

Play of armature plate and
cylinder pin

Number of start/stop
cycles, braking torque

Springs

Axial load cycle and shear stress of
springs through radial backlash on
reversal of armature plate

Reduced spring force or
fatigue failure

Number of switching oper-
ations of brake

Tab. 12:

Causes for wear
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7.2

7.21

722

Inspections

Important notes

To ensure safe and trouble-free operations, the spring-applied brakes must be checked at regular intervals
and, if necessary, be replaced. Servicing will be easier at the plant if the brakes are made accessible. This
must be considered when installing the drives in the plant.

Primarily, the required maintenance intervals for industrial brakes result from their load during operation.
When calculating the maintenance interval, all causes for wear must be taken into account, [ZJ] 38. For
brakes with low loads (such as holding brakes with emergency stop function), we recommend a regular in-
spection at a fixed time interval. To reduce costs, the inspection can be carried out along with other regular
maintenance work in the plant.

Failures, production losses or damage to the system may occur when the brakes are not serviced. Therefore,
a maintenance strategy that is adapted to the particular operating conditions and brake loads must be de-
fined for every application. For the spring-applied brakes, the maintenance intervals and maintenance oper-
ations listed in the table below must be followed. The maintenance operations must be carried out as
described in the detailed descriptions.

Maintenance intervals

Time interval for operating brakes: for holding brakes with emergency
stop:
B according to service life calcula- |B at least every 2 years
tion B after 1 million cycles at the latest
B or else every six months B plan shorter intervals for frequent
B after 4000 operating hours at the emergency stops
|atest
Inspections with as- |B Check release function and control [ 4
sembled brake
Inspections after re- | B Check rotor [ 40
moving the brake I Check hub

B Check armature plate and counter friction face
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7.3 Maintenance

NOTICE

Brakes with defective armature plates, springs or flanges must be completely replaced.

Observe the following for inspections and maintenance works:

B Contamination by oils and greases should be removed using brake cleaner, or the brake
should be replaced after determining the cause. Dirt and particles in the air gap between the
stator and the armature plate endanger the function and should be removed.

B After replacing the rotor, the original braking torque will not be reached until the run-in oper-
ation for the friction surfaces has been completed. After replacing the rotor, the run-in arma-
ture plates and the flanges have an increased initial rate of wear.

7.31 Check the brake

1. Air gap control (only for sizes12 to 18 ):

- Do not energise the brake when checking the air gap.

- When checking the air gap s, the plug (item 1.3 in Figure 1) must be levered out manually. Sharp-
edged tools will destroy the plug!

- Use afeeler gauge to determine the actual air gap. It can then be compared to the max. permissible
air gap s, ., L 14.
At's; < a0 the brake remains operational.

W

NOTICE

After the procedure, the plug (item 1.3) must be pushed in straight so that it is firmly inserted.
Make sure that the plug does not become tilted.

If further tests are required, the brake must be disassembled [LJ]41 (only for sizes 6-18).

A

A DANGER

Switch off the voltage. The brake must have no load torque on it when it is being dismantled.

A

A DANGER

There is a risk of injury by electrical shock!
Live connections must not be touched.

A

A WARNING

Danger: rotating parts!
The brake must be free of residual torque. The motor must not run!

INTORQ | BA 14.0199 | 08/2016 40



Maintenance and repair INTORG

A A CAUTION

Danger: hot surfaces. Do not touch!

1. Dismantling the brake, LI 41.
2. Check rotor: Rotor thickness
- Measure the rotor thickness using a caliper gauge.
- Compare the measured rotor thickness with the minimally permissible rotor thickness, [ 14.
- If necessary, exchange the rotor.
- Check the gear teeth of the rotor.
- Ifthe gear teeth are damaged, replace the rotor.

(H]8

7.3.2 Dismantling the brake

12

Abb.16  Dismantling the brake

1  Stator 1.2 Shaft seal 1.3 Plug

2 Armature plate 3 Rotor 4  Hub

6 Flange 10 Socket head cap screws 12 Complete manual release
15 End shield

Disconnect the connection cable.

Loosen the socket head cap screws (10) and remove them.
Detach stator (1) from the shaft.

Detach rotor (3) from the hub.

Check hub: Gear teeth

- Check the gear teeth of the hub.

a > w

- Ifthe gear teeth are damaged, dismount and replace the hub.

6. Check armature plate: Thermal damage
- Inthe case of thermal damage (dark blue tarnishing), replace the stator.

INTORQ | BA 14.0199 | 08/2016 41



Maintenance and repair INTORG

7. Check counter friction face:
A Flange

- Maximum run-in depth = 30 % of rated air gap [[] 13.

- Inthe case of strong scoring, replace the flange.

- Inthe case of thermal damage (dark blue tarnishing), replace the flange.
B End shield

- Maximum run-in depth = 30 % of rated air gap [[] 13.

- In case of strong scoring, reprocess the end shield [ 20.
8. Assemble the brake, L] 22.
9. Connect the supply cable.
10. Recommission the brake, [ 34.

NOTICE

After replacing the rotor, the original braking torque will not be reached until the run-in opera-
tion for the friction surfaces has been completed. After replacing the rotor, the run-in armature
plates and the flanges have an increased initial rate of wear.

7.3.3 Release / voltage

1. Observe the brake functionality while the drive is operating. The armature plate must be attracted and
the rotor must move without residual torque.

2. Measure the DC voltage at the brake.

- Compare the DC voltage with the voltage indicated on the name plate. A deviation of 10 % is per-
missible.
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74 Spare-parts list
Spring-applied brake INTORQ BFK470-06 to 18
G
3
1
10
1.2 :
QL B
4
=
Abb. 17  Spring-applied brake BFK470
material number of the brake (PLEASE INCLUDE: refer to the nameplate)!
Only parts with item numbers are available.
Iltem | Designation Variant
12 Shaft sealing ring Shaft diameter
3 Complete rotor
4 Hub Bore diameter
6 Complete flange (incl. O-ring)
10 Fixing screws with sealing rings for mounting to the motor
Socket head cap screw set, DIN EN ISO 4762 | for flange with through hole
7.5 Electrical accessories

Rectifier

Refer to the Operating Instructions "Electrical switching devices and accessories", on page 15.
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8

Troubleshooting and fault elimination

If any malfunctions should occur during operations, please check for possible causes based on the following
table. If the fault cannot be fixed or eliminated by one of the listed measures, please contact the customer

service.

Brake malfunctioning

Fault Cause Remedy
Brake does | Coil interruption B Measure coil resistance using a multimeter:
not release If resistance is too high, replace the complete stator.

Coil has contact to earth
or between windings

B Measure coil resistance with multimeter:

Compare measured value with rated resistance.

Values: [1]] 16

If resistance is too low, replace the complete stator.
B Check coil for short circuit to ground using a multimeter:

Replace the complete stator if short circuit to ground is detected.
B Check brake voltage (refer to "defective rectifier, voltage too low").

Wiring defective or
wrong

B Check and correct
Check cable for continuity using a multimeter:
I Replace the complete stator if a cable is defective.

Defective or incorrect
rectifier

B Measure rectifier DC voltage using a multimeter.
If DC voltage is zero:
B Check AC rectifier voltage. If AC voltage is zero:
Switch on power supply
Check fuse
Check wiring.
If AC voltage is okay:
Check rectifier,
Replace defective rectifier
If DC voltage is too low:
Check rectifier,
Diode defective - install an appropriate undamaged rectifier.
B Check coil for inter-turn fault or short circuit to ground.
1 Ifthe rectifier defect occurs again, replace the entire stator, even if you can-
not find any fault between turns or short circuit to ground. The fault may oc-
cur later during heating-up.

Air gap too large

Replace rotor [C[] 41

Rotor thickness too
small

Replace rotor [L[] 41

INTORQ | BA 14.0199 | 08/2016

44



Troubleshooting and fault elimination

Deviations in measured values

Measured value

Cause

Remedy

Voltage too high

Brake voltage does not
match the rectifier

Adjust rectifier and brake voltage to each
other.

Voltage too low

Brake voltage does not
match the rectifier

Adjust rectifier and brake voltage to each
other.

Defective rectifier diode

Replace defective rectifier by a suitable
undamaged one.

AC voltage is not mains
voltage

Fuse is missing or defec-
tive

Install fuse. Exchange fuse.
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Notes
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- Planetengetriebe: Kunststoff

- Prézise

- Sehr einfach einstellbar

- Gehduse: Kunststoff oder Aluminumguss

- Planetary gears: plastics

- Precise

- Very simple adjustment

- Housing: Plastics or aluminium cast
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1 Standardschalter

1.1 Allgemeines

Getriebe - Nocken - Endschalter der Reihe 51 sind universell
einsetzbare, mechanische Schaltgerate, mit denen eine Viel-
zahl von Umdrehungen einer Welle auf dem Drehwinkel der
eingebauten Nockenscheiben abgebildet wird. Von diesen
Nockenscheiben werden die mechanischen Schaltkontakte
betatigt.

Getriebe - Nocken - Endschalter werden (berall dort einge-
setzt, wo Winkel oder Strecken nicht direkt durch Schaltge-
réte begrenzt werden kénnen, sondern diese Begrenzung nur
indirekt Uber die Messungen des Drehwinkels einer Welle
moglich ist. Das klassische Beispiel fir eine solche Anwen-
dung ist die Begrenzung des Hakenweges eines Kranhub-
werkes.

Besonders dort, wo im Zusammenhang mit einer méglichen
Personengefdhrdung  zwangstrennende Schaltkontakte
nach EN 60947 T5 - 1, IEC 947 -5 - 1 vorgeschrieben sind,
gibt es keine wirtschaftliche Alternative zu Getriebe - Nok-
ken - Endschaltern.

Abnahmen bzw. Zulassungen

Abnahmen bzw. Zulassungen fur Standardausfihrungen:
Germanischer Lloyd Nr. 11300-98 HH (ohne DZ2)

CSA Nr. 201 644 (ohne Zusatzanbauten)

Die besonderen Vorteile der Getriebe - Nocken- End-
schalter der Reihe 51 sind:

+ Patentierte Planeten - Getriebe
Formschlissiges, reibungsarm laufendes Planetenge-
triebe mit selbsthemmender, selbstarretierender Schnek-
kenverstellung der Nockenscheiben.

* Im Gehéause feststehende Nockenverstellung

Die Verstellschnecken der Nockenscheiben sind so an-
geordnet, daB sie aus der gleichen Richtung zu erreichen
sind, wie die Anschlisse der Kontakte. Damit ist optimale
Erreichbarkeit auch unter beengten Einbauverhéltnissen
gewahrleistet. Die Verstellung ist auch wahrend des Be-
triebes mdglich. Die Einfachheit und Genauigkeit der Nok-
kenverstellung ist unubertroffen.

¢ Modularer Aufbau
Durch konsequente Verwendung von gleichen Teilen so-
wohl im Getriebe als auch beim Gehause wird eine wirt-
schaftliche und flexible Herstellung und Montage garan-
tiert.

¢ Patentierte Blockverstellung
Das Verstellen aller Schaltkontakte gemeinsam ist durch
eine einzige Verstellschnecke (schwarz) moglich, ohne
daB die Schaltpunkte der einzelnen Schaltkontakte zuein-
ander verandert werden.

¢ GroBe Nockenscheiben - Durchmesser
Das bedeutet eine gute Einstellbarkeit und eine hohe
Schaltpunktwiederholgenauigkeit.

1 Standard switches

1.1 General

51 series geared cam limit switches are universal mechanical
switching devices that have been designed for use in con-
junction with cam discs based on a specific angle of rotation
for indication of a large number of shaft revolutions. These
cam discs serve to operate mechanical contacts.

Geared cam limit switches are used wherever angles or rou-
tes cannot be directly limited by closing devices but only indi-
rectly via measurements of the angle of rotation.

A classic example of such an application is limitation of the
hook travel of crane hoisting gear.

Especially where there is a danger to persons and the use
of positive opening switching contacts is required accor-
ding to EN 60947, part 5-1, IEC 947 -5 - 1, the use of ge-
ared cam limit switches is the most efficient alternative.

Survey and approval

Survey and approval for standard executions:
Germanischer Lloyd No. 11300 -98 HH (without DZ)
CSA No. 201 644 (without supplementary fittings)

The particular advantages of 51 series geared cam limit
switches are as follows:

« Patented planetary gearing
Low friction planetary gearing with irreversible, self -
locking worm adjustment of the cam discs.

* Fixed cam adjustment in housing
The adjusting worms of the cam discs are arranged so
that they can be accessed from the same direction as the
contact connections for optimal accessibility in confined
conditions. Adjustment is possible during operation. The
simplicity and accuracy of the cam adjustment is unex -
celled.

* Modular design
The consistent use of the same components for the gea-
ring and housing guarantees economical and flexible ma-
nufacture and assembly.

* Patented block adjustment
The adjustment of all switching contacts jointly is made
possible by a single adjusting worm (black) without the
switching points of the individual switching contacts being
altered with respect to each other.

e Large cam disc diameter
This means good adjustability and high switching point
repeat accuracy.
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1.2 Aufbau des Getriebe - Endschalters

Der Getriebe - Endschalter 51 besteht aus einem Getriebe -
und Schalterteil, die in einem Gehause untergebracht sind.
Das Drehmoment wird formschlussig von der durchgehenden
Antriebswelle auf die Nockenscheiben Ubertragen. Die Getrie-
beteile sind aus hochwertigem Kunststoff gefertigt und laufen
wartungsfrei.

Getriebe - Endschalter der Reihe 51 werden standardmaBig in
der Schutzart IP00/IP20 als Einbauschalter geliefert. Gegen
Mehrpreis kann der Schalter in einem Aluminium - Geh&duse
der Schutzart IP65 oder in einem GF - verstérkten Polycarbo-
nat Gehause in der Schutzart IP66 geliefert werden.

Die Gebrauchslage ist beliebig.

Die Dauer - Betriebstemperatur betragt -40°C bis +80°C.
Die Schaltkontakte kénnen mit Schraub - oder Flachsteck-
anschluB 6,3 mm ausgefihrt sein.

1.3 Aufbau des Differenzzahn - Getriebes

Getriebeaufbau

Das Differenzzahn - Getriebe der Reihe 51 basiert auf der nor-
malen Planetenstufe der Reihe 51, bei der die Nockenschei-
ben zur Betétigung der Schaltkontakte auf die Planetentrédger
aufgesteckt sind.

Die Nockenscheibe des Differenzzahn - Getriebes hat dazu
im Unterschied eine eigene Innenverzahnung mit gleichem
Teilkreisdurchmesser wie das Hohlrad. Allerdings ist die Z&h-
nezahl der Nockenscheibe um 3 Zahne grdBer. Die Planeten-
rader greifen gleichzeitig in beide Verzahnungen ein.
Dadurch verdreht sich bei jedem Umlauf der Planetenrader
die Nockenscheibe um den Unterschied der Zahnezahlen
von Hohlrad und Nockenscheibe.

Das ergibt eine Untersetzung pro Getriebestufe von
69,98.

Der Vorteil dieser Getriebeausfihrungen ist, daB die Abmes-
sungen der Differenzzahn - Getriebe gleich sind mit den Ab-
messungen der bisherigen Planetenstufen. Sie passen aus
diesem Grund in die gleichen Geh&usegréBen. Auch die
Kombination mit den Voruntersetzungen und mit normalen
Planetenstufen sind dadurch gewéhrleistet. Die unterschiedli-
chen Schaltstufen sind sogar gemischt verwendbar, so daB
zwei nebeneinander liegende Nockenscheiben eine um den
Faktor 16 unterschiedliche nutzbare Umdrehung haben kén-
nen. Bei Parallelschaltung der nebeneinander liegenden
Schaltkontakte wirde der Stromkreis erst unterbrochen, wenn
beide Kontakte geschaltet sind. Die Schaltgenauigkeit wird
damit um den Faktor 16 verbessert, bei sehr geringem Mehr-
aufwand.

Die technischen Daten der Getriebe entnehmen Sie bitte der
Tabelle 2. Die kleinste mdgliche Getriebe - Untersetzung ist
69,98. Bei Getriebeuntersetzungen kleiner als diese Unterset-
zung sind die normalen Planeten - Getriebe der Reihe 51 zu
verwenden, s. Tabelle 1.

Die Abmessungen der GetriebegréBe 1 der DZ - Getriebe ent-
sprechen der GetriebegroBe 1 der Planeten - Getriebe. Damit
gelten alle MaBzeichnungen dieses Kataloges fiir beide Aus-
fihrungen.

1.2 Construction of the geared limit switch

The geared limit switch 51 consists of a gearbox and switch
combination which are located within a housing. The torque
is positively transferred from the input shaft to the cam discs.
The gearbox components are made of high - quality synthetic
material and are maintenance - free.

The standard geared limit switches of series 51 are supplied
as skeleton switches with protection IP00/IP20. Limit switches
in an aluminium housing of protection IP65 or GF - reinforced
polycarbonate of protection IP66 can be supplied at extra
price.

Mounting as required.

The continuous service temperature is -40°C to +80°C. The
switching contacts can optionally be executed with screw ter-
minal connection or flat plug connection 6.3 mm.

1.3 Construction of the differential tooth gear

Gear construction

The differential tooth gear of series 51 is based on the normal
planetary step of series 51, whereas the cam discs for actua-
tion of the switching contacts are fitted to the planetary carrier.

Difference: the cam disc of the differential tooth gear is provi-
ded with an own internal toothing having the same pitch circle
diameter as the internal geared wheel. However, the cam disc
has 3 teeth more. The planetary wheels catch simultaneously
into both toothings.

With every rotation of the planetary wheels the cam disc
turnes by the difference of the gear number of the geared
wheel and the cam disc.

Hence it follows a gear reduction of 69.98 per gear step.

This gear execution offers the advantage that the dimensions
of the differential tooth gear are identical with the dimensions
of the former planetary steps. Therefore they suit into the
same housing sizes. The possibility of combination with pre -
reductions and with normal planetary steps as well is assured.
It is even possible to mix the different switching steps so that
two adjacent cam discs may have a useful travel differing by
factor 16. With parallel operation of the adjacent switching
contacts the current circuit would only be interrupted when
both contacts are actuated. Thereby the switching accuracy
is improved by factor 16, whereas the additional expenditure
is very low.

The technical data of the gear are stated in table 2. The smal-
lest possible gear reduction is 69.98. For smaller gear reduc-
tions use the normal planetary gears of series 51, see table
1.

The dimensions of gear size 1 of the differential tooth gear
correspond to gear size 1 of the planetary gear. So all dimen-
sional drawings of this catalogue apply to both executions.
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Die Antriebswelle kann wie bei den normalen Planetenstufen
nach hinten verlangert werden, so daB hinter dem Getriebe-
schalter Inkrementalgeber, Impulsgeber oder Multiturn - Ab-
solutwertgeber angebaut werden kdnnen, s. Seiten 20 und
23.

Beschrankungen

Nicht mehr méglich bei dieser Getriebe - Ausflhrung ist die
konkurrenzlos einfache Blockverstellung der normalen Reihe
51. Kunden die diese Eigenschaft bendtigen, verwenden wei-
terhin die normale Reihe 51. AuBerdem ist bei dieser Ausfiih-
rung der Einbau einer Potikupplung nicht mehr méglich. Sol-
len  Potentiometer  oder  Singleturn - Absolutwertgeber
angebaut werden, sind weiterhin die normalen Schaltstufen
der Reihe 51 zu verwenden.

Vorteile der DZ - Getriebe
Bei gleicher Getriebe - Untersetzung reduziert sich die
Bauladnge der Getriebeschalter um ca. 19 mm.

1.4 Schaltpunkteinstellung

Die Schaltpunkteinstellung jedes einzelnen Kontaktes erfolgt
durch einen selbsthemmenden Schneckenantrieb (2) stufen-
los auf die Nockenscheibe (1). Der Schaltpunktabstand kann
innerhalb des nutzbaren Umdrehungsbereiches stufenlos ein-
gestellt werden. Eine Umdrehung an der Verstellschnecke
entspricht einer Drehung der Nockenscheibe von 2,464°
(Reihe 51) und 3,168° (Reihe 51 DZ). Die Verstellung kann in
beiden Drehrichtungen erfolgen.

Die Schaltpunkte kénnen unabhéngig voneinander eingestellt
werden. Ein Feststellen irgendwelcher Teile ist nach der Ein -
stellung nicht erforderlich.

As for the normal planetary steps, the input shaft can be ex-
tended to the rear side so that incremental encoders, pulse
generators or multiturn absolute value encoders can be
mounted behind the gear switch, see pages 20 and 23

Restrictions

The simple block adjustment (which is without any competi-
tion) of the normal series 51, however, cannot be used for this
gear execution. Customers requiring this characteristic still
use the normal series 51. It is not possible, too, to mount a
potentiometer coupling. If intended to fit potentiometers or
singleturn absolute value encoders, the normal switching
steps of series 51 have still to be used.

Advantages of the differential tooth gears
With the same gear reduction, the assembly length of the
geared switch reduces by approx. 19 mm.

1.4 Switching point adjustment

The switching point adjustment of each contact is infinitely
made on the cam disc (1) by means of a self - locking worm
gear (2). The switching point distance is infinitely adjustable
within the range of usable revolutions. One revolution of the
controllable worm corresponds to a revolution of 2.464° (Se-
ries 51) and 3.168° (Series 51 DZ) of the cam disc. The ad-
justment can be made in both directions.

The switching points are independently adjustable. Locking
of any parts after adjustment is not necessary.

Reihe / Series 51

Wirksamer Nockenwinkel
Effective cam angle

Nutzbarer Winkel der Nockenscheibe
Useful angle of the cam disc

DD - _140182

Reihe / Series 51 DZ

Wirksamer Nockenwinkel
Effective cam angle

Nutzbarer Winkel der Nockenscheibe
Useful angle of the cam disc

DD1 - 40702V
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1.5 Blockverstellung

Durch die Bauweise des Getriebes mit Planetenstufen ergibt
sich ab der nutzbaren Umdrehung 17,5 (Getriebe - GréBe 2)
die Mdglichkeit einer Blockverstellung. Diese ist standardmé-
Big eingebaut.

Dabei ist die letzte Getriebestufe ebenfalls mit einer Verstell-
schnecke, in schwarzer Farbe, ausgerustet.

Die Blockverstellung ermdglicht, zusatzlich zur Einzeleinstel-
lung, eine gemeinsame Verstellung aller Nockenscheiben.
Die Schaltposition der Einzelkontakte zueinander bleiben da-
bei unverandert.

Achtung!

Um bei der Reihe 51 DZ gleiche System-
maBe beizubehalten, ist auch die Blockverstellungsstufe
eingebaut.

Die eingebaute Verstellschnecke wirkt aber nicht als
Blockverstellung.

1.6 Typenschliissel / Key to types

1.5 Block adjustment

As a standard the planetary gear construction allows a block
adjustment in addition to the individual contact adjustment
from the usable revolution 17.5 (gear size 2).

The final gear stage is also provided with an adjusting worm,
coloured black.

All cam discs can be commonly adjusted by means of this
adjusting worm.

The relative adjustments of the individual contacts to each
other are not modified.

Caution!

To maintain identical system dimensions
with series 51 DZ, the block adjustment step is mounted.

The built - in adjusting worm, however, does not act as
block adjustment.

Nutzbare Umdrehung / Usable revolutions

(Getriebedaten s. / Gear data see Tab. 1 + 2)

Dz Differenzzahn - Getriebe / Differential tooth gear
N nur bei Getriebe Gr. 1 (ohne Blockverstellung)

for gearbox size 1 only (without block adjustment)
B Blockverstellung / Block adjustment

M Modul - Gehduse / Modular housing

Anzahl der eingebauten Kontakte / No. of contacts fitted

Schalter eingebaut im Aluminium - Gehduse mit hohem Deckel
(Beschreibung s. Kap. 1.12.2; MaBbild s. Kap. 1.13)

Switch mounted into aluminium housing with high cover
(Description see chap. 1.12.2; Dimensional fig. see chap. 1.13)

Schalter eingebaut im Aluminium - Geh&use mit niedrigem Deckel

(Beschreibung s. Kap. 1.12.2; MaBbild s. Kap. 1.13)
Switch mounted into aluminium housing with low cover
(Description see chap. 1.12.2; Dimensional fig. see chap. 1.13)

Schalter eingebaut im Kunststoff - Gehause mit kurzer Haube
Switch mounted into synthetic housing with short cap
Schalter eingebaut im Kunststoff - Gehause mit langer Haube
Switch mounted into synthetic housing with long cap

‘ Nur auf Anfrage

J Only on request

Kontaktbezeichnung (s. Tabelle 3) / Type of contacts fitted (see table 3)

Anzeige Blockverstellung / Indication "block adjustment” (Option)
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1.6.1 Ordering example
Ordering data required for standard geared switches:

1.6.1 Bestellbeispiel
Notwendige Bestellangaben fur Standard - Getriebeschalter:

Reihe / Series 51

Typ / Type 75 BMH - 499 A
Bauform / Construction B3
Schutzart / Protection IP65

s. Kapitel / see Chapter 1.6
s. Kapitel / see Chapter 1.12-1.17
s. Kapitel / see Chapter 1.12-1.17

Erganzende Angaben bei Sonderausfiihrungen bzw. bei Op- Additional data for special types and options:

tionen:

Nockenscheiben:

Angabe des wirksamen Nockenwinkels falls abweichend
von der 15° Standardnockenscheibe, s. auch Kap. 1.9.
PTC - Heizung:

Angabe der AnschluBspannung, s. auch Kap. 2.4.
Geberanbau:

Bei einer Anfrage bzw. Bestellung sind unbedingt verbind-
liche MaB - bzw. Datenblatter des einzubauenden Gebers
erforderlich, s. auch Kap. 2.1.

1.7 Tabelle / Table 1
Getriebedaten / Gear data Reihe 51

Cam discs:

Data on effective cam angle if deviating from the 15°
standard cam disc, see also Chapter 1.9.

PTC heater:

Data on supply voltage, see also Chapter 2.4.

Sensor:

For enquiries or orders, binding dimension and data
sheets on the sensor to be fitted are required, see also
Chapter 2.1.

Getrie- Nenn - Um- Nutzbare Ge - Vorsatz- | Anzahl 1 Umdr. der Ruckschalt - max. min. Antriebs-
begréBe | drehungen Umdrehungen | triebe i stufe i ges. Antriebswelle | Umdr. an der | Antriebs- | drehzahl (nur
fir Nocken- theo. bei Nok- Planeten - | = Grad an der | Antriebswelle | drehzahl | bei Wechsler)
scheibe 15° kenscheiben stufen Nocken- fir Schnapp-
15° scheibe schalter
Gear Nominal Usable revs. Gear - Input/ No. of 1 rev. of the Reset rev. at max. min. drive
size revolutions theor. at cam ratio i output | planetary drive shaft - driving shaft | drive shaft (only for
for cam disc discs 15° stage stages i corresp. to an | for snap ac- speed change - over
15° ang. motion of | tion contact)
cam disc =° min -1 min -1
4,1 4,16 4,285 - 1x4,285 84 0,01 - 0,02 1000 0,67
1 6,5 6,88 7,083 1,653 1x4,285 50,8 0,01 - 0,02 1200 1,1
11 11,23 11,56 2,698 1x4,285 31,14 0,02 - 0,04 1500 1,8
17,5 17,84 18,361 - 2x4,285 19,6 0,03 - 0,06 1800 29
2 29,0 29,5 30,35 1,653 2x4,285 11,86 0,05 - 0,1 1800 4,7
48 48,13 49,538 2,698 2x4,285 7,27 0,08 - 0,16 1800 7,7
75 76,45 78,678 - 3x4,285 4,57 0,13 - 0,3 1800 12,2
3 125 126,39 130,054 1,653 3x4,285 2,77 0,21 - 0,42 1800 20,2
205 206,26 212,272 2,698 3x4,285 1,69 0,35 - 0,68 1800 33
323 327,6 337,135 - 4x4,285 1,06 06 - 1,17 1800 52
4 540 541,5 557,284 1,653 4x4,285 0,65 092 - 1,8 1800 87
880 883,8 909,59 2,698 4x4,285 0,4 1,5 -29 1800 141
1384 1403,7 1444,62 - 5x4,285 0,25 24 - 47 1800 224
5 2288 2320,2 2387,96 1,653 5x4,285 0,15 39 -77 1800 371
3735 3787,1 3897,58 2,698 5x4,285 0,09 65 - 12,7 1800 606
5900 6014,77 6190,204 - 6x4,285 0,06 10,3 - 20,1 1800 1)
6 9800 9942,42 10232,407 | 1,653 6x4,285 0,04 17,0 - 33,3 1800 1)
16000 16227,86 16701,17 2,698 6x4,285 0,02 27,8 - 54,2 1800 1)
1) Nur als Offner - Kontakt zu verwenden / Only use as normaly closed contact
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Tabelle / Table 2
Getriebedaten / Gear data 51 DZ

geschwindigkeit der Schaltkontakte aufgrund der hohen
Getriebeuntersetzungen wird das Umschaltverhalten der
Kontakte negativ beeinfluBt.

Bei GetriebegréBe 6 sollten deshalb nur noch die Offner-
kontakte der Schalter genutzt werden.

Vor Verwendung analoger Riickmeldesysteme (z.B. Poti)
ist Riicksprache mit den technischen Abteilungen nétig.

Getrie- Nenn - Um- Nutzbare Ge - Vorsatz- | Anzahl 1 Umdr. der Ruckschalt - max. min. Antriebs-
begréBe | drehungen Umdrehungen | triebe i stufe i ges. Antriebswelle | Umdr. an der | Antriebs- | drehzahl (nur
fir Nocken- theo. bei Nok- Planeten - | = Grad an der | Antriebswelle | drehzahl | bei Wechsler)
scheibe 15° kenscheiben stufen Nocken- fr Schnapp-
15° scheibe schalter
Gear Nominal Usable revs. Gear - Input/ No. of 1 rev. of the Reset rev. at max. min. drive
size revolutions theor. at cam ratio i output | planetary drive shaft - driving shaft | drive shaft (only for
for cam disc discs 15° stage stages i corresp. to an | for snap ac- speed change - over
15° ang. motion of | tion contact)
cam disc =° min -1 min -1
67 67,23 69,98 - 1x 69,98 5,14 0,11 - 0,22 1800 10,9
1 110 111,1 115,68 1,653 1x 69,98 3,11 0,19 - 0,4 1800 18,0
180 181,4 188,8 2,698 1x 69,98 1,90 0,31 - 0,6 1800 29,4
280 288,1 299,86 - 1x 4,285 1,20 05 -1,0 1800 46,7
1x69,98
2 470 476,25 495,67 1,653 1x 4,285 0,73 0,84 - 1,7 1800 77,1
1x69,98
770 7773 809,02 2,698 1x 4,285 0,44 1,35 - 2,6 1800 125,0
1x69,98
1200 1234,5 1284,9 - 2x 4,285 0,28 2,1 - 41 1800 199,0
1x69,98
3 2000 2040,7 2123,97 1,653 2x 4,285 0,17 3,5 - 10,3 1800 330,0
1x69,98
3300 3330,9 3466,66 2,698 2x 4,285 0,1 55 - 11,3 1800 539,0
1x69,98
5200 5290,2 5505,87 - 3x 4,285 0,06 9,1 -17,8 1800 856,0
1x69,98
4 8700 8744,7 9101,2 1,653 3x 4,285 0,04 15,1 - 29,5 1800 1415,0
1x69,98
14200 14272,9 14854,8 2,698 3x 4,285 0,02 24,7 - 48,2 1800 1)
1x69,98
1 Umdrehung der Verstellschnecke entspricht 3,168° an der Nockenscheibe
Revolution of the adjusting worm corresponds to 3.168° at the cam disc
1) Nur als Offner - Kontakt zu verwenden / Only use as normally closed contact
Achtung! . . - Caution! .
9 Bedingt durch die langsame Betatigungs- Due to the slow actuation speed of the

switching contacts caused by the high gear reductions,
the change - over behaviour of the contacts is affected
negatively.

From gear size 6 it is therefore recommended to use only
the normally - closed contacts of the switches.

Before using analog feedback systems (e.g. potentiome-
ter) please consult our technical department.
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1.8 Kontakte

Die Kontakte kénnen, je nach Art, Uber Schraubanschlisse
fur Leiterquerschnitte 2x0,75 mm2/AWG 18 bis 2x1,5 mm?2
/AWG 16 oder Uber Flachstecker 6,3x0,8 mm angeschlossen
werden.

Bei Kontakten mit FlachsteckanschluB sind bei Spannungen
> 25V AC bzw. 60V DC isolierte Flachsteckhlilsen zu verwen-
den.

Tabelle / Table 3

1.8 Contacts

The contacts can either be connected through screw termi-
nals for a cable cross sections of 2x0.75 mm2/AWG 18to
2x1.5 mm2/AWG 16or through flat plugs 6.3x0.8 mm.

For contacts with flat- plug connection, insulated flat - plug
receptacles must be used at voltages above 25V AC and 60V
DC.

Kontaktbezeich - Kontaktart | Kontakt- | Schalt - Kontaktan - Zwangstrennung | Elektrische Daten mechanische
nung werkstoff | system schluBart nach Lebensdauer
in Mio
Schaltungen
Contact designation | Contact Contact | Switch Type of Positive opening | Electrical data Mech. life in mio.
type material | actuation contact to nach/to EN 60947 -5-1 | switching opera -
connection EN60947T5 -1 tions
IEC947 - 5 - 1 AC - 15 DC - 13
I[A] | U[V] | I[A] | UV]
Wechsler | o Schnapp - ng:r:;ban )
99" Change - | gj e schaltung Screw termi-
over cont. Snap action nal
Wechsler Silber/ Schnapp - Flachstecker
99P1) Change - | g schaltung 6,3 0,5 | 60
over cont. Snap action | Flat plug 6,3
Wechsler Schnapp - ng:r:;ban )
99G1 3) Change - | Gold schaltung Serew termi-
over cont. Snap action nal
- jalyes 1.5 | 230 10
) . Wechsler Silber/ Schnapp - Sct?lra;ban lay
Nicht fur 922 Change - S:Ivgrr schaltung ;?:reL\JN termi-
Neukon- over cont. Snap action nal
struktion a
Schrauban -
Not for 3 Wechsler Schnapp - | (L8 - -
9723) | Change - | Gold schaltung .
new over cont Snap action Screw termi-
con- ' nal
struction 062 | Offner Tast - Schrauban -
Normally Silber/ schaltung schiuB
closed Silver ? Screw termi-
99T4) contact push action nal 05 | 60
1) Therm. Dauerstrom |y, = 10A; Bemessungsisolationsspannung U; = 250V bei Verschmutzungsgrad 3
Thermal permanent current Iy, = 10A; Reference insulation voltage U; = 250V at pollution degree 3
2)  Therm. Dauerstrom ly, = 6A; Bemessungsisolationsspannung U; = 250V bei Verschmutzungsgrad 3
Thermal permanent current Iy, = 6A; Reference insulation voltage U; = 250V at pollution degree 3
3)  Kontakte 99G und 97 fiir SPS - Anwendungen (Goldkontakte) / Contacts 99G and 97 for PLC applications (gold contacts)
4)  Bei Schraubenanschluss zuléssiger Leiterquerschnitt: 0,5 - 1,5 mm2/For screw terminal admissible cable cross section AWG 22 - 16

Wechsler (12.22, ) (16, 2%,...) (12.22....)  Offner

Change over contact 2 é 2 Normally closed contact
99
99P %
996G 99T

1
(11,21,..) (Mm,21,.... )
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Typentabelle / Table of types

nutzbarer Umdrehungsbereich mit Wechsler - Kontakt mit Offner - Kontakt GréBe
Usable revolution with change - over contact with normally closed contact Size
Reihe / Series 99 96
51 + 51 DZ Reihe/Series 51 Reihe/Series 51 + 51 DZ
1) 1) 1A
4,1 67 ...NM/DZM 299 ...NM/DZM 296 1B
6,5 110 ...NM/DZM 499 ...NM/DZM 496 1C
11,0 180 ...NM/DZM 699 ...NM/DZM 696 1D **
...NM/DZM 899 ...NM/DZM 896
175 280 ...BM/DZM 299 ...BM/DZM 296 2A
29’0 470 ...BM/DZM 499 ...BM/DZM 496 2B
48’0 770 ...BM/DZM 699 ...BM/DZM 696 2C
’ ...BM/DZM 899 ...BM/DZM 896 2D **
75.0 1200 ...BM/DZM 299 ...BM/DZM 296 3A
125’ 0 2000 ...BM/DZM 499 ...BM/DZM 496 3B
205’0 3300 ...BM/DZM 699 ...BM/DZM 696 3C
’ ...BM/DZM 899 ...BM/DZM 896 3D **
...BM/DZM 299 ...BM/DZM 296 4A
228,9 o200 .BM/DZM 499 .BM/DZM 496 4B
880’0 14200 ...BM/DZM 699 ...BM/DZM 696 4C
’ ...BM/DZM 899 ...BM/DZM 896 4D **
...BM 299 ...BM 296 5A
o .BM 499 .BM 496 5B
3735’0 ...BM 699 ...BM 696 5C
’ ...BM 899 ...BM 896 5D **
5900,0 ...BM 299 ...BM 296 6A
9800,0 ...BM 499 ...BM 496 6B
16000,0 ...BM 699 ...BM 696 6C
* ...BM 899 ...BM 896 6D **
1) Den gewtinschten nutzbaren Umdrehungsbereich einsetzen / Insert the required usable revolution range
* GrbBere nutzbare Umdrehungen auf Anfrage / Higher usable revolutions on request
** Mehr als 8 Kontakte auf Anfrage mdglich / More than 8 contacts on request
Im Aluminium - Gehause ist die Kontaktanzahl durch die Kombination von GetriebegréBe und Schaltkontaktanzahl begrenzt
In an aluminium housing, the number of contacts is limited by the combination of gear size and number of switching contacts
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1.9 Nockenscheiben

SerienmaBig sind die Nockenscheiben mit 15° - Auflauf-
nocken ausgerustet. Auf Wunsch kénnen ohne Mehrpreis
auch Nockenscheiben mit 40° eingebaut werden.

Gegen Mehrpreis kénnen beliebige Sondernockenwinkel her-
gestellt werden.

Werden bei Bestellung keine Nockenwinkel angegeben,
werden Nockenscheiben mit 15° Nockenwinkel einge-
baut.

Fur Sondernockenscheiben mit einem festen Programm bitte
ein Diagramm &hnlich der unten stehenden Beispielzeich-
nung angeben.

1.9 Cam discs

The cam discs are provided with 15° contact cams as stan-
dard. Cam discs with 40° can be provided at no extra charge
on request.

At extra charge various special cam angles can be made.

When not stating the cam angle on order placement, cam
discs with a cam angle of 15° will be fitted.

For special cam discs with a firm program please provide a
diagram similar to the below shown example drawing.

Die Nockenscheiben werden nach dem wirksamen Nockenwinkel benannt.
Bei Nockenscheiben der Reihe 51 entspricht dieser dem

Schaltpunktwinkel auf dem Schaltpunktradius der Nockenscheibe.

Der Fertigungswinkel ergibt sich aus der Konstruktion der Nockenscheibe.

Fertigungswinkel/Production angle

Wirksamer - Nockenwinkel
Effective cam angle

(Schaltpunktwinkel)
(Switching point angle)

e 1
N

Nutzbarer Winkel
der Nockenscheibe
Usable angle of cam disc

Rollenhebel des Schaltkontaktes
Roller lever of switching contact

Schaltpunkt - Radius
Switching point radius

Die nutzbaren Umdrehungen, die eine Nockenscheibe

an der Antriebswelle eines Getriebeschalters ermdglicht, ergibt sich folgendermaBen:
The usable number of revolutions of the drive shaft

of a geared switch enabled by a cam disc can be calculated as follows:

(360° - o (wirksamer Nockenwinkel/effective cam angle) x i (Getriebeuntersetzung des Schalters/gear reduction of switch)

The cam discs are designated according to their effective cam angle.
With 51 series cam discs, this corresponds to the switching point
angle on the switching point radius of the cam disc.

The production angle results from the design of the cam disc.

Beispielzeichnung
Example drawing

Kontakt / Contact Nockenwinkel / Cam angle °
0 15 60 270 315 360

|

—_

N

3 |

4 |

360°

DD1_40294V DD -_140184

1.10 Antrieb

Der Antrieb kann radial, z.B. Uber einen Kettentrieb, oder
axial, z.B. Uber eine elastische Kupplung, erfolgen. Bei Ket-
ten -, Zahnrad - oder Zahnriementrieb ist die maximal zulas-
sige radiale Belastung der Antriebswelle zu beachten (s. Dia-
gramm). Bei einigen Schutzartgehdusen ist zusétzlich zum
Gleitlager ein Rillenkugellager eingebaut. Bei Verwendung
dieser Gehause kann der zulassige Kurvenwert verdoppelt
werden.

Der ideale Antrieb erfolgt Uber eine drehsteife elastische
Kupplung mit geringen axialen und radialen Ruckstellkréften.
Hierbei werden Fluchtfehler und Achsversatz ausgeglichen.

1.10 Drive

The drive can be transmitted radially, e.g. by a chain, or axial-
ly, e.g. by a flexible coupling. With chain, toothed wheel or
synchronous belt drive, pay attention to the max. admissible
radial load (f max) of the input shaft (see diagram).

To some housings a grooved ball bearing is fitted in addition
to the plain bearing. When using these housings, the admis -
sible graphical values can be doubled.

The ideal drive is transmitted by a torsionally stiff, flexible
coupling with low axial and radial restoring forces. Thereby
misalignment and axial displacement are balanced.

Datum / Date 10.2008
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Achtung!

Bei Montage von Antriebselementen wie
z.B. Kettenrader keine unzuldssigen axialen Krifte aus-
uben. Axiale oder radiale Schlage auf die Welle vermei-
den.

Caution!

When mounting driving elements, such as
chain wheels, do not exercise inadmissible axial forces.
Avoid axial or radial shocks onto the shaft.

Beispiel / Example:

Bei / with ny = 1800 min~1 / rpm
und / and

40°C Umgebungstemperatur
ambient temperature Fax = 16 N
und / and

80°C Umgebungstemperatur
ambient temperature Frpax = 9N

Radialkraft / Radial Force

7\
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Umgebungstemperatur / Ambient Temperature

DD - _140161

Elast. Antriebsflansch F 20 14 .
. . Elast. Antriebsflansch F+M
Flexible drive flange F 5 10 . .
3x120° 3x120° <—>L Flexible drive flange F+M
n
o : =
= : =
o
&
o [ _ 3 f
o [ S —
g &8 2
) E R _
7 —H g
L]

10 22 23

11.5

15 max. zulassige Betriebsdrehzahl:

max. adm. service speed: n = 1000 min-1
Verdrehwinkel bei/twisting angle at 5SNm: 5+ 0,5°

DD1_40170V

1.11 Elastischer Antriebsflansch F bzw. F+M

Alle Ausfuhrungen der Getriebe - Endschalter Reihe 51 kon-
nen zusatzlich mit elastischen Antriebsflansch F bzw. F+M
geliefert werden.

Bei Gehauseform C/K ist die Verwendung von F+M - Flansch
nur auf Anfrage mdglich.

1.11 Flexible driving flange F or F+M
All executions of the geared limit switch series 51 can also be
supplied with flexible driving flange F or F+M.

With housing form C/K, the utilisation of a flange F+M is pos-
sible only on request.

11
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1.12 Gehauseausfiihrungen

1.12.1 Einbaugehéause Schutzart: IP20/IP00

Diese Gehauseausfuhrung wird eingesetzt, wenn kundensei-
tig bereits ein Gehause zur Verfigung steht, in das der Getrie-
beschalter eingebaut werden kann. Er wird auch in den nach-
folgend beschriebenen Schutzgehdusen aus Aluminium
(Schutzart IP65) und Polycarbonat (Schutzart IP66) verwen-
det.

Der Schalter ist modulartig aufgebaut. Die Bauldnge hangt ab
von der Getriebeuntersetzung und der Anzahl der eingebau-
ten Kontakte. Die DetailmaBe entnehmen Sie bitte dem nach-
folgenden MaBbild.

Zur Befestigung stehen FuBe und Gewindebohrungen an der
Stirnseite zur Verflgung.

Kontakte mit SchraubanschluB standardmé&Big mit Berlh-
rungsschutz, Schutzart 1P20.

Kontakte mit FlachsteckanschluB Schutzart IP00. Bei Span-
nungen > 25V AC oder 60V DC sind zum Erreichen einer
Handrlckensicherheit isolierte Flachstecker zu verwenden.
Auch bei Offnerfunktion muB der SchlieBeranschluB mit ei-
nem isolierten Stecker versehen sein.

1.12.2 Aluminium - Schutzgehause Schutzart IP65
e Fur rauhe Umgebungsbedingungen
e Zum &uBeren Anbau schwerer und groBer Geber
+ Offnung des Gehauses nach oben
Dieses robuste Schutzgehduse wird Uberall dort eingesetzt,
wo bei hohen mechanischen Beanspruchungen auch hohe
Korrosionsfestigkeit bendétigt wird. StandardméBig wird das
Gehéuse geliefert mit Zentrierungen an der B - Seite fir
Geber mit EinpaBdurchmessern von 36 mm und 50 mm.
Uber Zwischenflansche kénnen auch gréBere Geber oder Ta-
chogeneratoren angebaut werden. Das Gehause kann mit 2
Haubenhdhen geliefert werden:
Typ B (N) MH oder DZMH
In dieser GehausegréBe sind alle Einbauteile, z.B.
Motorverstellung einzubauen.
Typ B (N) MN oder DZMN
Bei dieser GehausegréBe wurde auf eine Bauhdhe
friherer Gehé&useausfihrungen (Ersatzbedarf) Wert
gelegt.

1.12.3 Kunststoff - Gehause Schutzart IP66

Das Kunststoffgehduse aus glasfaserverstarktem Polycarbo-
nat ist das preisgunstigste Gehause fur allgemeine Anwen-
dungen. Es zeichnet sich durch hohe Formstabilitat Gber ei-
nen groBen Temperaturbereich (-40° bis +80°C) und eine
hohe Schutzart aus.

Das Kunststoffgehduse ist modular aufgebaut. Es wird Uber
Zwischensticke den Erfordernissen angepaBt.

Das Geh&use wird in drei Bauformen geliefert:

Bauform B14

Grundausfuhrung, Anbau Uber 3 Gewindebuchsen M6 im
Gehausevorderteil.

Bauform B3

An das Gehausevorderteil wird zusatzlich ein Aluminium -
winkelfu angeschraubt.

Bauform B5

An das Gehé&usevorderteil wird zusatzlich ein Aluminium-
flansch angeschraubt.

1.12 Housing variants

1.12.1 Component housing protection IP20/IPO0

This housing variant is used where a housing is already
avail - able in which the geared switch can be integrated. It
is also used in the following described protective housings of
aluminium (protection IP65) and polycarbonate (protection
IP66).

The switch is in a modular design. The overall length depends
on the gear reduction and number of installed contacts. The
detail dimensions are shown in the fol- lowing dimension
diagram.

Provided for fixing purposes are feet and tapped holes on the
front face.

Contacts with screw - connection are provided with a cover as
standard, protection 1P20.

Contacts with push - on connections, protection IP00. At vol -
tages above 25V AC or 60V DC, insulated tab connectors
must be used for safety from touch by the back of the hand.
With function "normally closed” as well the normally open
contact has to be provided with an insulated plug.

1.12.2 Aluminium protective housing protection |P65

e For use in harsh environments

e For external fitting of large and heavy encoders

e Housing opens upwards

This tough protective housing is suitable for use wherever
high corrosion resistance is required under high mechanical
loads. The housing is supplied with centering lugs on the B -
Side for encoders with fitting diameters of 36 mm and 50 mm
as standard. Also larger encoders or tachogenerators can be
fitted via intermediate flanges.

The housing is available with two cover heights:

Type B (N) MH or DZMH

This housing size is designed to accept all built - in
components, e.g. motor adjustment.

Type B (N) MN or DZMN

This housing size corresponds to the height of earlier
housing variants (replacement requirement)

1.12.3 Plastic housing protection 1P66

This plastic housing of glass fibre reinforced polycarbonate
is a reasonably priced housing for general applications. It is
characterised by high dimensional stability, suitability for use
over a wide temperature range (-40° to +80°C) and a high
protection.

This plastic housing is in a modular design and can be
adapted via intermediate pieces to suit individual require-
ments. This housing is available in three types:

Type B14

Basic type, fitting via 3 M6 threaded bushes at the front of the
housing.

Type B3

An aluminium angle foot is additionally screwed to the front
of the housing.

Type B5

An aluminium flange is additionally screwed to the front of the
housing.

Datum / Date 10.2008

12



Getriebe - Nocken - Endschalter Reihe 51 / 51 DZ

Geared Cam Limit Switches Series 51 / 51 DZ

Stromuaoyg

Einbauschalter IP00/IP20
Flush - type switches

0.1
1.8
#18 .1

#8 ng

Option:
2. Wellenende

2nd shaft end S

3]

-
[ m?t
Y]
s

1
) ) T T
A - Seite / A - Side ( . LI I
2
——— | ——
27 |15 L2
L1

i
1

1 ﬁ B - Seite / B - Side
6

3P5

Option:
Anzeigescheibe flr
Blockverstellung
Indicating plate for
block adjustment

Potentiometer drive
forshaft
dia. 6

Poti - Antrieb fir Welle

A - Seite / A - Side

[ |
__ 0 0]
o0 ©
o o]
SRS w
{ | S
| J =
_ _) P
%\_ N €B€ 5
73
80 — Mb5x6 tief/deep
82

+0.1

Einbauschalter mit Schraub - (IP20) oder FlachsteckeranschluB 1PO0

Flush - type switch with screw terminal (IP20) or flat - plug connection (IP00)

M3;4 tief /deep

DD140728V
Nutzb. Umdrehung/Usable rev. Anzahl Kontakte/No. of contacts GroBe/Size MaB/Dim. L1 MaB/Dim. L2
51 51 DZ 2 1A 62,5 32,5
4,1 NM 67 DZM 4 1B 83,5 53,5
6,5 NM 110 DZM 6 1C 104,5 74,5
11 NM 180 DZM 8 1D 125,5 95,5
2 2A 73,0 43,0
17,5 BM 280 DZM 4 2B 94,0 64,0
29 BM 470 DZM 6 2C 115,0 85,0
48 BM 770 DZM 8 2D 136,0 106,0
2 3A 81,5 51,5
75 BM 1200 DZM 4 3B 102,5 72,5
125 BM 2000 DZM 6 3C 123,5 93,5
205 BM 3300 DZM 8 3D 1445 114,5
2 4A 90,0 60,0
323 BM 5200 DZM 4 4B 111,0 81,0
540 BM 8700 DZM 6 4C 132,0 102,0
880 BM 14200 DZM 8 4D 153,0 123,0
2 5A 98,5 68,5
1384 BM 4 5B 119,5 89,5
2288 BM 6 5C 140,5 110,5
3735 BM 8 5D 161,5 131,5
2 6A 107 77
5900 BM 4 6B 128 98
9800 BM 6 6C 149 119
16000 BM 8 6D 170 140

13
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Bauform / Construction B3

Al - Deckel / Cover 168 - 00130
(Option) Al - Deckel / Cover 168 - 00125
Al - Deckel / Cover 168 - 00130
Al - Deckel / Cover 168 - 00125 (Option)
(.MN) /
- ( M5 9 tief
= =] e
o $ 55
— () —
: - T
== H
(D)L {P = 2 L &
NS e &9 e :
\ T / [
Er:S " AN 7 IS
¥} N MbxStief Q
)f
~ ~F 90
115
130
140
2040 3
Option
@”,"‘ oo ® Poti - Antrieb fiir Welle
- / 1 Potentiometer drive
T T ) /forshaﬁ
@D o N dia. 6
2y |(E . y
| S S =t o E
@ = = ::_:Lg ~ R Geberanbau
- r < | e Encoder assembly
\\ Option
7 Anzeigescheibe flr
_@'\.’\ t VA g @ Blockverstellung S
T M ™ Indicating plate for
l block adjustment
1 20
- 190 ! TM 20x1,5 ]
~ 194
Technische, sowie MaBanderungen vorbehalten
Technical and dimensional modifications reserved
DD140729H
1.13 Schalter im Aluminium - Gehause 1P65 1.13 Switches in aluminium housing IP65
(Bauform B3, B3/5) (Type B3, B3/5)
Merkmale: Features:
Getriebeschalter eingebaut im Aluminium - Gehause flr den Geared switch installed in aluminium housing for use in harsh
Einsatz in rauher Umgebung. environments.

Datum / Date 10.2008

14



Getriebe - Nocken - Endschalter Reihe 51/ 51 DZ Stromug

Geared Cam Limit Switches Series 51 / 51 DZ

Bauform / Construction B3/B5

6

2] 7230
% -©
g 2B T 2
Sdd == 8 1 7
LR )
S

70

N @ Q
130

197 140

Die Darstellung zeigt die zugénglichen Befestigungsbohrungen
The figure shows the accessible fixing holes

DD1_40289H

Mdgliche BaugrdBen in Al - Gehaduse IP65 / Possible sizes in aluminium housing IP65

Zusatz / Accessory:
Anzeigenscheibe fiir
Blockverstellung
(nicht méglich bei Reihe 51 DZ)
Indicating plate for block adj.
(not possible for series 51 DZ)

nutzbare Umdrehung / usable rev. 2 Kont. | 4 Kont. | 6 Kont. | 8 Kont. | 2 Kont. 4 Kont. 6 Kont.
51 51 DZ 2Cont. | 4Cont. | 6 Cont. | 8 Cont. 2 Cont. 4 Cont. 6 Cont.

4,1 NMN/NMH 67 DZMN/DZMH

6,5 NMN/NMH 110 DZMN/DZMH 1A 1B 1C 1D

11 NMN/NMH 180 DZMN/DZMH

17,5 BMN/BMH 280 DZMN/DZMH
29 BMN/BMH 470 DZMN/DZMH 2A 2B 2C 2D 2A 2B 2C
48 BMN/BMH 770 DZMN/DZMH

75 BMN/BMH 1200 DZMN/DZMH
125 BMN/BMH 2000 DZMN/DZMH 3A 3B 3C 3D 3A 3B 3C
205 BMN/BMH 3300 DZMN/DZMH

323 BMN/BMH 5200 DZMN/DZMH
540 BMN/BMH 8700 DZMN/DZMH 4A 4B 4C 4A 4B 4C
880 BMN/BMH | 14200 DZMN/DZMH

1384 BMN/BMH
2288 BMN/BMH 5A 5B 5C 5A 5B
3735 BMN/BMH

5900 BMN/BMH
9800 BMN/BMH 6A 6B 6A
16000 BMN/BMH

Beispiele fur Typbezeichnung bei Endschalter Reihe 51 im Examples of type designation for 51 series limit switches in
Al - Gehéuse IP65 aluminium housing IP 65
z. B. 48 BMH...= 48 nutzbare Umdrehungen (48BM_), e. g. 48 BMH...= 48 usable revolutions (48BM_),
im 141 mm hohen Al- Gehéuse IP65 (__H ) in 141mm high aluminium housing IP65 (__ H )
11 NMN...= 11 nutzbare Umdrehungen ohne 11 NMN...= 11 usable revolutions without block
Blockverstellung (11NM_), im 129 mm hohen adjustment (11NM_), in 129mm high aluminium
Al - Gehéuse IP65 (___N)) housing IP65 (_ N )
(Kein KontaktanschluB mit Flachstecker mdglich) (Contact connection with flat plug not possible)

Datum / Date 10.2008
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1.14 Kunststoff - Modul - Gehause IP66 1.14 Plastic module housing IP66
Bauform B14 Construction B14
Blindstopfen/Blanking plug M20 x 1,5
$<2—5> <¢» M20 x 1,5
18 - 128
~ — —r~ ‘
o i 1 == B
L] |
5 -
© 27
gx 5 1 }—
. ] um) —
0 - 5
- = M20x1.5 o
S| o
o C-OC 1 —— — — —
3 8 i
éi :_ ; E —
o6 L1 -
DD1_40165V
Merkmale: Features:
Gehduse aus GF - verstarktem Polycarbonat in Schutzart Housing made of glass fibre reinforced polycarbonate with
IP66. the degree of protection IP66.
Modultechnik  ermdglicht bestmdgliche Raumausnutzung Modular design enables optimal space utilisation also for spe-
auch bei Sonderausfihrungen. cial types.
Gesamtlange durch den Einbau von 25 mm breiten Zwi- Overall length can be extended as required with 25mm wide
schenstliicken nahezu beliebig verldngerbar. intermediate pieces.
Getriebe- 2 Kontakte/Contacts 4 Kontakte/Contacts 6 Kontakte/Contacts 8 Kontakte/Contacts
gréBe A B C D
Gear size
51 51 DZ L1/ mm | Anz. Zwst. L1/ mm | Anz. Zwst. L1/ mm | Anz. Zwst. L1 /mm | Anz. Zwst.
4,1NM 67DZM
6,5NM 110DZM 1 132 0 132 0 132 0 157 1
11NM 180DZM
17,5BM 280DZM
29BM 470DZM 2 132 0 132 0 157 1 182 2
48BM 770DZM
75BM 1200DZM
125BM 2000DZM 3 132 0 132 0 157 1 182 2
205BM 3300DZM
323BM 5200DZM
540BM 8700DZM 4 132 0 157 1 182 2 182 2
880BM 14200DzZM
1384BM
2288BM 5 132 0 157 1 182 2 207 3
3735BM
5900BM
9800BM 6 157 1 157 1 182 2 207 3
16000BM

Mehr als 8 Kontakte auf Anfrage moéglich / More than 8 contacts on request

Abmessungen bei mehr als 8 Kontakten und bei Sonderausfuhrungen, z. B. Poti, auf Anfrage

Dimensions with more than 8 contacts and with special executions , e.g. potentiometer, on request

Fir jedes weitere Zwischenstiick sind zu L1 25 mm zu addieren / For any further intermediate piece add 25 mm to L1

Datum / Date 10.2008
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1.15 Kunststoff - Modul - Gehause IP66 1.15 Plastic module housing IP66
Bauform B3 Construction B3
Bli fen/Blanki |
indstopfen/Blanking plug M20x1.5
36 _, 25 9% _ M20x1.5 - 128
18
mEE = —
H —
5 11
x| |15
(=2}
‘o m2oxt 5| |8 3
2 ]
3 y ) ) ) A
2]
w0 o
"~
N y——_ ; '
| I 1o
‘ f
— | 7 |-—
25 | 35
B S
- 75
_ L1
- DD1 40164V
Merkmale: Features:
Gehduse aus GF - verstarktem Polycarbonat in Schutzart Housing made of glass fibre reinforced polycarbonate with
IP66. the degree of protection IP66.
Modultechnik  ermdglicht bestmdgliche Raumausnutzung Modular design enables optimal space utilisation also for spe-
auch bei Sonderausfihrungen. cial types.
Gesamtlange durch den Einbau von 25 mm breiten Zwi- Overall length can be extended as required with 25mm wide
schenstliicken nahezu beliebig verldngerbar. intermediate pieces.
Getriebe- 2 Kontakte/Contacts 4 Kontakte/Contacts 6 Kontakte/Contacts 8 Kontakte/Contacts
gréBe A B C D
Gear size
51 51 DZ L1/ mm | Anz. Zwst. L1/ mm | Anz. Zwst. L1/ mm | Anz. Zwst. L1/ mm | Anz. Zwst.
4,1NM 67DZM
6,5NM 110DZM 1 138 0 138 0 138 0 163 1
11NM 180DZM
17,5BM 280DZM
29BM 470DZM 2 138 0 138 0 163 1 188 2

48BM 770DZM

75BM 1200DZM

125BM 2000DZM 3 138 0 138 0 163 1 188 2
205BM 3300DZM

323BM 5200DZM
540BM 8700DZM 4 138 0 163 1 188 2 188 2
880BM 14200DZM

1384BM

2288BM 5 138 0 163 1 188 2 213 3
3735BM

5900BM

9800BM 6 163 1 163 1 188 2 213 3
16000BM

Mehr als 8 Kontakte auf Anfrage moglich / More than 8 contacts on request

Abmessungen bei mehr als 8 Kontakten und bei Sonderausfuhrungen, z. B. Poti, auf Anfrage

Dimensions with more than 8 contacts and with special executions , e.g. potentiometer, on request

Fir jedes weitere Zwischenstiick sind zu L1 25 mm zu addieren / For any further intermediate piece add 25 mm to L1

Datum / Date 10.2008
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1.16 Modul - Gehause IP66 1.16 Module housing IP66
Bauform B5 Construction B5

Blindstopfen/Blanking plug
M20x1.5 128

M20x1.5

36 25 96

[ M
i
;l

<
o _27 |17
R (L .
s 2]
< " meox1 5| |9 ©
3| & 21—
—| —| 3 -— - - - - - —
[SIERSIRS]
] E’J
2
4 L1
DD1_40163V
Merkmale: Features:
Gehduse aus GF - verstarktem Polycarbonat in Schutzart Housing made of glass fibre reinforced polycarbonate with
IP66. the degree of protection IP66.
Modultechnik  ermdglicht bestmdgliche Raumausnutzung Modular design enables optimal space utilisation also for spe-
auch bei Sonderausfihrungen. cial types.
Gesamtlange durch den Einbau von 25 mm breiten Zwi- Overall length can be extended as required with 25mm wide
schenstliicken nahezu beliebig verldngerbar. intermediate pieces.
Getriebe- 2 Kontakte/Contacts 4 Kontakte/Contacts 6 Kontakte/Contacts 8 Kontakte/Contacts
gréBe A B C D
Gear size
51 51 DZ L1/ mm | Anz. Zwst. L1/ mm | Anz. Zwst. L1/ mm | Anz. Zwst. L1/ mm | Anz. Zwst.
4,1NM 67DZM
6,5NM 110DZM 1 132 0 132 0 132 0 157 1
11NM 180DZM
17,5BM 280DZM
29BM 470DZM 2 132 0 132 0 157 1 182 2

48BM 770DZM

75BM 1200DZM
125BM 2000DZM 3 132 0 132 0 157 1 182 2
205BM 3300DZM

323BM 5200DZM
540BM 8700DZM 4 132 0 157 1 182 2 182 2
880BM 14200DZM

1384BM

2288BM 5 132 0 157 1 182 2 207 3
3735BM

5900BM

9800BM 6 157 1 157 1 182 2 207 3
16000BM

Mehr als 8 Kontakte auf Anfrage moglich / More than 8 contacts on request

Abmessungen bei mehr als 8 Kontakten und bei Sonderausfuhrungen, z. B. Poti, auf Anfrage

Dimensions with more than 8 contacts and with special executions , e.g. potentiometer, on request

Fir jedes weitere Zwischenstlick sind zu L1 25 mm zu addieren / For any further intermediate piece add 25 mm to L1

Datum / Date 10.2008
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1.17 Modul - Gehause IP66
Bauform B5 “Zollern - Winde”

1.17 Module housing IP66
Construction B5 “Zollern winch”

46.5 1

2 160

2120 g 1
AT 1 T

min.

23
41

6Kt 10
Z,  3x Mitnehmer auf 120°

28 -0.05

+0.5

242 +0.2

0 8.5

min.

B5 - Anbauflansch fir Zollern - Winde / B5 - flange for Zollern Winch
168 - 01517

Elast. Antriebsflansch / flexible drive flange

F + M 167 - 02780

max. zuldssige Betriebsdrehzahl / max. adm. speed

n = 1000 min-!/rpm

Verdrehwinkel bei / twisting angle at 5 Nm = 5 + 0.5°

Blindstopfen/Blanking plug M20x1.5

128

M20x1.5

DD1_40414H

Merkmale:

Gehduse aus GF - verstarktem Polycarbonat in Schutzart
IP66.

Modultechnik  ermdglicht bestmdgliche Raumausnutzung
auch bei Sonderausfihrungen.

Gesamtlange durch den Einbau von 25 mm breiten Zwi-
schenstlicken nahezu beliebig verlangerbar.

Features:

Housing made of glass fibre reinforced polycarbonate with
the degree of protection IP66.

Modular design enables optimal space utilisation also for spe-
cial types.

Overall length can be extended as required with 25mm wide
intermediate pieces.

Getriebe - 2 Kontakte/Contacts 4 Kontakte/Contacts 6 Kontakte/Contacts 8 Kontakte/Contacts
gréBe A B C D
51 51DZ Gearsize | |4 /mm | Anz. zwst. | L1/mm | Anz. Zwst. | L1/mm | Anz. Zwst. | L1/mm | Anz. Zwst.
4,1NM 67DZM
6,5NM 110DZM 1 151 0 151 0 151 0 176 1
11NM 180DZM
17,5BM 280DZM
29BM 470DZM 2 151 0 151 0 176 1 201 2
48BM 770DZM
75BM 1200DZM
125BM 2000DzZM 3 151 0 151 0 176 1 201 2
205BM 3300DZM
323BM 5200DZM
540BM 8700DzZM 4 151 0 176 1 201 2 201 2
880BM 14200DZM
1384BM
2288BM 5 151 0 176 1 201 2 226 3
3735BM
5900BM
9800BM 6 151 1 176 1 201 2 226 3
16000BM

19

Datum / Date 10.2008



Getriebe - Nocken - Endschalter Reihe 51 / 51 DZ
Geared Cam Limit Switches Series 51 / 51 DZ

Stromuaoyg

2 Sonderausfiihrungen

2.1 Durchgefiihrte Antriebswelle

Bedingt durch die Konstruktion der Getriebe - Nocken - End-
schalter der Reihen 51 und 51 DZ wird die Antriebswelle
durch den Schalter gefuhrt. Sie schlieBt normalerweise mit
dem Modulhinterteil ab.

Gegen Mehrpreis wird auf Wunsch die Antriebswelle verlan-
gert (Sonderwelle).

Synchron zur Antriebswelle kénnen damit Inkremental - und
Absolut - Encoder zur digitalen Stellungsriickmeldung ange-
trieben werden. Auch Tachogeneratoren werden direkt von
der Antriebswelle angetrieben.

Je nach Gewicht des anzubauenden Gebers sind unter-
schiedliche Anbaukonstruktionen méglich.

Hohlwellengeber werden direkt auf die Welle aufgesteckt und
das Gehause Uber eine Drehmomentenstiitze gehalten.
Geber mit Zapfenwelle bis zu einem Gewicht von ca. 250 g
und bei Einsatzfallen ohne Vibrationen und Schlége werden
Uber ein leichtes Halteblech angebaut.

Geber mit Zapfenwelle ab einem Gewicht von ca. 250 g oder
fur den Einsatz unter erschwerten Bedingungen werden Uber
einen Adapterflansch mit einer zuséatzlichen Verstarkung an-
gebaut.

Fiir die konstruktive Uberpriifung der Einbausituation benéti-
gen wir verbindliche MaB - und Gewichtsangaben der An-
bauteile.

Zusétzlich eingebaute Teile vergréBern unter Umstanden die
Bauldnge der Getriebe - Schalter.

2 Special executions

2.1 Inserted drive shaft

On account of the design of 51 and 51 DZ series geared cam
limit switches, the drive shaft is inserted through the switch
and normally terminates flush with the rear part of the mo-
dule.

The drive shaft can be extended at an additional charge (spe-
cial shaft) on request.

As a result, incremental and absolute encoders can be driven
synchronous with the drive shaft for digital position feedback.
Also tachogenerators can be directly driven by the drive shaft.

In relation to the weight of the encoder to be fitted, various
mounting executions are possible.

Hollow shaft encoders are directly slipped on the shaft and
the housing is held by a torque support.

Encoders with power take - off shaft up to a weight of approx.
250 g and for vibration - free and shock - free applications are
mounted through a light holding sheet.

Encoders with power take - off shaft having a weight of more
than approx. 250 g or being intended for application under
heavy conditions, are mounted via an adapter flange with ad-
ditional reinforcement

For constructional examination of the mounting situation, we
require binding data on the dimensions and weights of the
mounting components.

Additional mounted parts may increase the overall length of
the gearing.

Geber - Anbau am 2.Wellenende fiir leichte Geber
Sensor mounted in second shaft end for light encoders

Geber - Anbau mit Kupplung
Sensor mounted with coupling

Adapterflansch fir schwere Geber

57 Adapter flange for heavy encoders

| :

]

L

Anbau eines Hohlwellengebers
Mounting a hollow shaft encoder

DD1_40465H

2.2 Potentiometerantrieb (nur bei Reihe 51 moglich)
Fir den Antrieb von Drehwiderstdnden zur analogen Stel-
lungsriickmeldung stehen 2 Ausfiuhrungen zur Verflgung. Sie
sind konstruktiv gleich ausgefuhrt und fur die Aufnahme von
Potentiometerwellen mit einem Durchmesser von 6 mm sowie
flr ein max. Drehmoment von 10 Ncm vorgesehen.
a) Potikupplung ”N”
Die Kupplung dreht synchron mit den Nockenscheiben.
Der nutzbare Drehwinkel fur die Potentiometer ist max.
345°,

2.2 Potentiometer drive (only possible for series 51)
Available are two types for driving potentiometers for ana -
logue position feedback. They are identical in design and are
able to accept two potentiometer shafts with a diameter of
6 mm and a max. torque of 10 Ncm.

a) Potentiometer coupling "N”
This coupling turns synchronous with the cam disc. The
usable angle of rotation for the potentiometer is maximum
345°,

Datum / Date 10.2008
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Beim Einsatz einer zusétzlichen Nockenscheibengruppe
(verlangert den Schalter um 10,5 mm) kann die Einstel-
lung des Potentiometers mit der letzten Verstellschnecke
ohne das Ldsen von Schrauben und Muttern erfolgen. Die
Poti - Einstellung mit zusétzlicher Nockenscheibengruppe
kann nur in Ausfihrung "N” erfolgen.
b) Potikupplung ”S”

Die Kupplung dreht synchron mit der Eingangsdrehzahl
der Nockenscheibengruppe. Der nutzbare Drehwinkel fiir
die Potentiometer ist max. 1470° (345°x4,285). Fur diese
Drehwinkel werden Ublicherweise Mehrfach - Wendel -
Potentiometer eingesetzt.

Zusatzlich eingebaute Potentiometer vergréBern unter Um-
stdnden die Baulange der Getriebe - Schalter. Fur die Angabe
der genauen Baulédnge bitten wir um Rickfrage, evtl. unter
Angabe der PotentiometermaBe.

When fitting an additional cam disc assy (extends the
switch by 10.5 mm), the potentiometer can be adjusted
by the last adjusting worm without having to lose the
screws and nuts. The potentiometer adjustment with addi-
tional cam disc assy is possible with execution "N” only.

b) Potentiometer coupling ”S”
This coupling turns synchronous with the input speed of
the cam disc group. The usable angle of rotation for the
potentiometer is maximum 1470° (345°x4.285). For this
angle of rotation, multi - turn potentiometers are normally
used.

Additionally installed potentiometers may increase the overall
length of the geared switch.

For the exact overall length please consult us stating the po-
tentiometer dimensions.

Beispiel flr Potianbau/Example of potentiometer mounting
— _

Potentiometer

X

i

DD1_40288V

Klemm - Mutter PG 7
—\ Clamping nut
(SW 15)

Gummieinsatz
Rubber insert
Mdmax. = 10 Ncm

06

223

&

Locating hole for potentiometer shaft

Aufnahmebohrung flr Potiwelle

~19 DD1_40290V

2.3 Anzeigescheibe (nur bei Reihe 51 mdglich)

Die Anzeigescheibe zur Blockverstellung (auf Wunsch gegen
Mehrpreis lieferbar) dient dazu, die Verstellung der Schalter
mittels Blockverstellung zu erleichtern. Die durch ReibschluB
gehaltene Anzeigescheibe wird auf eine Referenzmarke ein-
gestellt und erleichtert dadurch den spateren Abgleich auf
diese Referenzmarke mittels der Blockverstellschnecke we-
sentlich. Unter Umstanden wird durch die Anzeigescheibe ein
zusétzliches Gehause - Zwischenstlck nétig.

2.3 Indicating plate (only possible for series 51)

The indicating plate for block adjustment (available at an ad-
ditional charge on request) serves to facilitate adjustment of
the switch by means of block adjustment. The friction locked
indicating plate is set at a reference mark which thus conside-
rably facilitates subsequent adjustment to this reference mark
by means of the block adjusting worm. The use of the indica-
ting plate may make an additional housing intermediate piece
necessary.

Nockenscheibe / Cam disc

Anzeigescheibe / Indicating plate

DD1_40291V
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2.4 Stillstandsheizung

Der Innenraum der Getriebeschalter ist ein elektrischer Be-
triebsraum genau wie ein Schaltschrank. Es sollten bei ex-
trem niedrigen AuBentemperaturen oder bei extrem wech-
selnden Temperaturen bei einer feuchten Umgebungs -
atmosphére Vorkehrungen gegen Kondenswasser im Schal-
ter getroffen werden.

Die speziell fur die Getriebe - Endschalter entwickelten gere-
gelten  Stillstandsheizungen verhindern wirkungsvoll Kon-
denswasser und zu niedrige Temperaturen im Schalter. Es
gibt sie in 2 Ausflihrungen, die sich nur in der zuldssigen An-
schluBspannung unterscheiden. Der Einbau der Stillstands-
heizung verlangert nicht die Einbauldnge der Schalter. Sie
sind in jede Schalterausflihrung einbaubar. Sie kénnen auch
nachgerustet werden.

2.4 Anti - condensation heater

The interior space of the geared switch is an electrical opera-
ting area just like a switchgear cabinet. Precautions should be
taken to prevent condensation from forming inside the switch
at extremely low outside temperatures or extreme changes of
temperature in a damp atmosphere.

These controlled, anti- condensation heaters, which have
been specially developed for use with our geared limit swit-
ches, effectively prevent condensation and excessively low
temperatures in the switches. They are available in two ver-
sions and differ only by the permissible supply voltage. The
anti - condensation heater, which can be installed in any
switch version, will not increase the overall length of the swit-
ches and can also be retrofitted.

Beispiel fur den Einbau einer PTC - Heizung in ein IP66 Gehause
Example of installation of a PTC heater in an IP66 housing

AnschluBklemme/Connection terminal

Z %

AN

Schutzklasse

Protection (VDE 0100, 0160): I I

PTC - Heizungsgruppe/PTC heater assembly
far/for 12 - 36V AC/DC, P ca./approx. 2.5 Watt
oder/or 110 - 250V AC/DC, P ca./approx. 4 Watt

110 - 250V AC/DC
ca. 4 Watt

Ros 1500 = 35%

~7
DD1_40285V

Ausfuhrung/Execution: Ug 12 -36V AC/DC
Heizleistung/Heating cap.: ca. 2.5 Watt
(im ausgeregelten Zustand/in levelled condition)
Kaltwiderstand PTC (bei 25°C)
Cold resistance PTC: Ros 20 + 35%
PTC - Bezugstemperatur:
PTC ref. temperature: 50°C 50°C

PTC - Heizung/Heater

Ersatzschaltbild
Equivalent wiring diagram

1 2
Q——— 0o
U *

*AnschluBspannung je nach ver -
wendeter Variante 12 - 36V AC/DC
bzw. 110 - 250V AC/DC

AnschluBleitung:
Connection cable:
Heizkdrper/Radiator:
Gewicht / Weight:

2x0.25mm?2, Silikonkabel
2x0.25mm?2, Siliconecable
Aluminium eloxiert/eloxed
ca. 40 g

2x0.25mm?2, Silikonkabel
2x0.25mm?2, Siliconecable
Aluminium eloxiert/eloxed
cad40g

Connection voltage in relation to the
variant used 12 - 36V AC/DC
or 110 - 250V AC/DC

DD1_ 40298V
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2.5 Impulsgeber | 49

Speziell fir den Einsatz in Mobilkranen wurde ein Impulsge-
ber mit besonderen technischen Eigenschaften entwickelt. Es
wird magnetisch ein Zahnrad mit 50 Z&hnen abgetastet (50
Impulse/Umdrehung). Die Elektronik ist fir den Betrieb in ei-
nem Fahrzeug - Bordnetz vorgesehen und ist besonders ge-
schitzt gegen die in diesen Netzen auftretenden Uberspan-
nungen. Der Versorgungsspannungs - AnschluB ist ver-
polungssicher. Der einkanalige Impulsgeberausgang kann in-
duktive Lasten bis zu einem Strom von ca. mittl. 110 mA trei-
ben und er ist kurzschluBfest. Um eine zu starke Erwarmung
der anzuschlieBenden Hubmagnetspulen bei einem Dauersi-
gnal zu verhindern, schaltet der Ausgangsverstarker jeden
Impuls nach ca. 20 ms aus (Monoflop - Funktion).

Mit diesem Impulsgeber wird eine Drehung des Endschalters
angezeigt und es kann die Geschwindigkeit erkannt werden.
Eine Erkennung der Rechts - und Linksdrehrichtung ist nicht
maoglich.

2.5 Pulse transmitter |1 49

This pulse transmitter has been specially developed for use
in mobile cranes and has special technical features. A toothed
wheel with 50 teeth is magnetically scanned (50 pulse/revolu-
tion). The electronic circuitry is designed for operation in a
motor vehicle supply system and is specially protected
against the overvoltages occurring on these systems. The
supply voltage connection is protected against polarity rever-
sal. The single channel pulse transmitter output can drive in-
ductive loads up to a current of on average approx. 110 mA
and is short - circuit proof. To prevent excessive heating of the
solenoid coils to be connected, with a continuous signal, the
output amplifier disconnects each pulse after about 20 ms
(monoflop function).

With this pulse transmitter, rotation of the limit switch is indica-
ted and the speed can be identified. It is not possible to di-
stinguish between clockwise and counter - clockwise rotation.

Impulsgeber mit 50 Impulsen/Umdrehung fir Endschalter der Reihe 51 zur Montage an der B - Seite des Schalters
Pulse generator with 50 pulses/rev. fitted to the B - side of the limit switch

Flachstecker/Flat plug 6.3 mm x 0.8

LED als Funktionskontrolle

Ansicht / View "X”

LED as performance check

Zahnrad mit 50 Zahnen
Toothed wheel with 50 teeth

=
I
L
[

B [\
]_ Flachstecker/Flat plug 2.8 mm x 0.8
-
[ <¢
clp| 1=

! * MeBabstand/Measuring distance A ~ 0.2 mm

Achtung / Caution

Falscher AnschiuB kann zu Zerstérung flihren!
wrong connection can cause destruction!

Anschlusse:

+24V= - Versorgungsspg. +18V-+36V DC
1 Ground - Masse

1 Output - Ausgangimpuls
Connections:

+24v= - supply voltage +18V to +36V d.c
1 Ground - GND

1 Output - output signal

DD1 40565H -

)

_}]]L + 24V =

X L— | Ground

{ == JL Output
i .

Technische Daten / Technical data
Betriebsspannung/Service voltage
Stromaufnahme/P ower consumption
Ausgang/Output

Impulsdauer/Pulse duration
Temperaturbereich/T emperature range

24V DC (18-36V DC)

ca./approx. 180 mA

mittl./on average 110 mA

ca./approx. 20 ms (Monoflopfunktion/monoflop function)
-40°C bis/to +85°C

- KurzschluBfester Ausgang / Output short circuit proof
- Versorgungsspannung verpolungssicher / Supply voltage protected against exchange of poles
- Funtionskontrolle mittel gelber Leuchte / Performance check by yellow LED

- 50 Impulse/Umdrehung; Pulses/rev.

- keine Abgleich - und Einstellarbeiten / no aligning and adjusting works

AnschluB Gber Flachstecker / Connection through flat plug 6.3 mm x 0.8
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2.6 Motorische Blockverstellung (nur bei Reihe 51)

Durch die Méglichkeit, alle Kontakte mit einer einzigen Ver-
stellschnecke zu verstellen, bietet sich die Méglichkeit, diese
Verstellung mittels eines kleinen Getriebe - Motors zu auto -
matisieren. Einer der eingebauten Schaltkontakte wird dabei
zur Abschaltung des Verstellmotors verwendet. Damit lassen
sich nach einer Verstellung des Antriebssystemes und einer
anschlieBenden Referenzfahrt alle Kontakie wieder in eine
vorbestimmte Position zu diesem Motorabschaltkontakt brin-
gen. Eingesetzt werden kann dieses System z. B. nach einem
Seilwechsel bei Kranen und Schrappern. Nach dem Seil-
wechsel wird das Lastaufnahmemittel per Hand in eine vorge-
gebene Position gefahren. Durch Knopfdruck wird der Ver-
stellvorgang gestartet. Sobald die Nockenscheibe den
Motorabschaltkontakt (Selbsthaltung der Verstellung) betatigt,
wird der Verstellvorgang gestoppt. Alle Abschaltpunkte der
Maschine stehen jetzt wieder in dem vorherigen Verhaltnis
zum Referenzpunkt. Auch mit der Potikupplung "N” ange-
baute Potentiometer werden mitverstellt, siehe dazu Einbau-
bild und Schaltungsvorschlag.

Dieses System kann auch in verstellbaren Punktziigen von
bihnentechnischen Einrichtungen eingesetzt werden. Dabei
ist zu beachten, daB durch die Verstellung der Nockenschei-
ben die Antriebswelle, und damit evil. dort angebaute Enco-
der, nicht mit verstellt werden.

Dieser ist gesondert nachzujustieren.

2.6 Motor - driven block adjustment (only for series 51)
The possibility to adjust all contacts with a single adjusting
worm offers the option of automating this adjustment by
means of a small geared motor. One of the switching contacts
provided is used for disconnection of the adjusting motor. Af-
ter adjustment of the drive system and subsequent reference
operation, all contacts can be reset to a predetermined posi-
tion with respect to this motor disconnecting contact. This sy-
stem can be used, e.g. after a rope change for cranes and
scrapers. After the rope change, the lifting appliance is moved
into a predetermined position manually. Adjustment can be
initiated by pressing a button. Adjustment is stopped as soon
as the cam disc actuates the cam disc of the motor discon-
necting contact (self - holding of adjustment). All disconnec-
ting points of the machine are now placed in their previous
relation to the reference point. Potentiometers with the poten-
tiometer coupling "N” are also adjusted, see installation dia-
gram and circuit suggestion.

This system is also suitable for use in adjustable stage machi-
nery, whereby it is important to ensure that the drive shaft and
in turn a possibly installed encoder is not affected through
adjustment of the cam discs.

The encoder has to be re - adjusted separately.

+ 24V

Technische Daten / Technical data:
AnschluBspannung (Motor)

Supply voltage (motor) 24V DC
Stromaufnahme (Motor)

Current consumption (motor) ca. 200mA
AnschluBwiderstand

Connection resistance 65 Ohm
max. Verstellzeit

max. adjustment time ca.90 sek.

oV

Klemmleiste/Terminal strip - X1

V1
N

* [
[ —
[o]
(o]
| |
w
N P ¢
O
WJ. A D\
Y Y
R s

L DD1_40292V

r

1N4007
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o | e

1
T~
1N4007
M -X1.3
R1
1k
BON
- Al V3
V3 Y ;
KILJpo T 1Naoo7 | LED |— ﬂ,"‘
[ —] im Endschalter eingebaut / mounted into the limit switch

DD1_40296V

Datum / Date 10.2008

24




Biihnentechnik / Stage technology

Getriebe - Nocken - Endschalter Reihe 51 / 51 DZ
Geared Cam Limit Switches Series 51 / 51 DZ

Stromuaoyg

3 Getriebe - Nocken - Endschalter Reihe 51
Ausfiihrung fiir erhéhte Anforderungen nach BGV C1
(VBG 70) (Biihnentechnik)

3.1 Allgemeines

Die gesamte moderne Buhnentechnik, mit den fir diesen Be-
reich speziell entwickelten Hebezeugen, ist ein typischer Ein-
satzfall fur Getriebe - Nocken - Endschalter. Bei normalen He-
bezeugen ist der Aufenthalt unter schwebenden Lasten
verboten. Auf den Theaterbihnen mussen sich Schauspieler
und weiteres Theaterpersonal immer unter den schwebenden
Lasten der Obermaschinerie aufhalten. Das ist der Grund fur
die Unfall - Verhutungsvorschrift BGV C1. Sie legt flir ver-
schiedene Komponenten der Hebezeuge zwingend einen
Mindeststandard fest und schreibt vor, daB die Anlagen si-
cherheitstechnischabgenommen werden mussen. Fur diese
Abnahmen sind die Technischen Uberwachungs - Vereine
(TUV) der einzelnen Bundeslander zustandig. Zur Vereinfa-
chung der Anlagenprifungen kénnen sicherheitstechnisch re-
levante Komponenten separaten Typenprifungen unterzogen
werden.

Dieser Baumuster- Teilpriiffung wurde auch unser Ge-
triebe - Nocken - Endschalter Reihe 51 / 51 DZ von dem
zustandigen RWTUV in Essen unterzogen. Die Priifzertifikate
werden jeder Lieferung beigefigt, sie kénnen aber auch se-
parat als PDF - Datei angefordert werden.

Reihe 51:  TU-04-94-250

Reihe 51 DZ: TU- 04 - 99 - 348

Die Katalogausflhrung der Getriebe - Nocken - Endschalter
hat sich auch fir diese sicherheitstechnisch sehr anspruchs-
volle Anwendung bewéhrt, es mussen lediglich die ohne
Mehrpreis lieferbaren Nockenscheiben mit einem Nockenwin-
kel von 40° eingesetzt werden. Dadurch &ndern sich die nutz-
baren Umdrehungen der Getriebe - Nocken - Endschalter; s.
Tabelle 4.

Alle im Kapitel 2 beschriebenen Ausfihrungen sind auch in
der Theatertechnik einsetzbar. Es sollte aber immer das fur
diesen Einsatzfall benétigte Sicherheitsniveau beachtet wer-
den. Im Zweifelsfall fragen Sie zurlick oder lassen Sie die
neuen Kombinationen einer Baumuster - Teilprufung unterzie-
hen. Mehrfach eingesetzt wird die Kombination mit einem Ab-
solut- Encoder, der je nach Anwendungsfall mit im Gehause
oder an der B - Seite auBen am Geh&use angebaut ist.

Da ein zusétzliches Schild flr die Baumuster - Teilprafung am
Schalter angebracht und auch zuséatzliche Prifzertifikate aus-
gestellt werden missen, bendtigen wir unbedingt in Ihrer
Bestellung den Vermerk "mit Baumuster - Teilprufung nach
BGV C1”.

3 Geared Cam Limit Switches Series 51
Variant for increased requirements according to BGV C1
(VBG 70) (stage technology)

3.1 General

All modern stage technology using hoisting specially deve -
loped for this particular use is a typical application of geared
cam limit switches. With standard hoisting gear, standing un-
der suspended loads is forbidden. On theatre stages, actors
and other personnel must always stand under the suspended
loads of machinery in the flies. This is the reason for the acci-
dent prevention regulation BGV C1, which specifies for va-
rious components of hoisting gear a binding minimum stan-
dard, and requires that these installations are tested for safety.
Responsible for these tests is the Technical Inspectorate
(TUV) of the individual federal states. For simplification of
these tests, safety - relevant components can be tested in se-
parate type tests.

Our 51 / 51 DZ series geared cam limit switches have
been type tested by the responsible RWTUV in Essen. The
test certificates are attached to each consignment; they can
also be inquired as PDF -file.

Series 51:  TU-04-94-250
Series 51 DZ:TU - 04 - 99 - 348

The catalogue version of the geared cam limit switch is also
suitable for this application requiring a high degree of safety;
only the cam limit switches available at no additional charge
with a cam angle of 40° must be used. This changes the
useful revolutions of the geared cam limit switch; see table 4.

All variants described in chapter 2 are also suitable for use
in stage technology; the level of safety required for this parti -
cular application should always be taken into account. If in
doubt, we will be pleased to be of assistance or you can have
your new combinations type tested. Widely used is the com-
bination with absolute encoder available in a housing or for
fitting on the B - Side outside on the housing, depending on
the particula application.

Since an additional shield for the type test is provided at the
switch and also additional test certificates have to be issued,
the indication "with type test according to BGV C1” must be
stated in your order.
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3.2 Getriebedaten / Gear data
Tabelle / Table 4 (Reihe/Series 51)

Getriebe Nenn - Nutzbare Getriebe Nachlaufumdreh. | Umdrehung der Antriebswelle Umdrehung der
gréBe Umdrehung | Umdrehungen 40° i der Antriebswelle | vom Schaltpunkt bis zur wirk- Antriebswelle fir
15° - Nock- Nockenscheibe nach jeder Seite samen Zwangstrennung wirks. Zwangstrennung
enscheibe im Nachlauf
Gear size Nominal Usable revs. 40° Gear ratio Overrun revs. of Rev. of the drive shaft from Rev. of the drive shaft
revolution Cam disc i drive shaft in each switching point up to effec- | from switching point ef-
15° cam disc direction tive forced separation fective forced separa-
tion with overrun
rechtsdreh. linksdreh.
clockwise counter
clockwise
41 3,8 4,285 0,4 0,038 0,044 0,37
1 6,5 6,2 7,083 0,7 0,063 0,073 0,61
11 10,0 11,56 1,2 0,103 0,118 1,0
17,5 16,0 18,361 1,0 0,163 0,188 1,6
2 29,0 27,0 30,35 3,2 0,27 0,312 2,6
48 44,0 49,538 5,3 0,44 0,508 4,2
75 70,0 78,678 8,4 0,7 0,808 6,8
3 125 115,0 130,054 13,9 1,153 1,335 11,2
205 185,0 212,272 22,7 1,883 2,18 18,3
323 300,0 337,135 36,0 2,99 3,462 29,0
4 540 495,0 557,284 59,7 4,94 5,723 48,0
880 800,0 909,59 97,5 8,07 9,34 78,3
1384 1280,0 1444,62 155,0 12,81 14,84 124,4
5 2288 2100,0 2387,96 256,0 21,18 24,52 205,6
3735 3400,0 3897,58 417,0 34,57 40,03 335,6
5900 5500,0 6190,204 663,7 55,07 63,57 520,1
6 9800 9000,0 10232,407 1097,0 91,04 105,08 856,6
16000 14500,0 16701,17 1790,7 148,59 171,51 1403,1
Tabelle / Table 4 a (Reihe/Series 51 DZ)
Getriebe Nenn - Nutzbare Getriebe Nachlaufumdreh. | Umdrehung der Antriebswelle Umdrehung der
gréBe Umdrehung | Umdrehungen 40° i der Antriebswelle | vom Schaltpunkt bis zur wirk- Antriebswelle fir
15° - Nock- Nockenscheibe nach jeder Seite samen Zwangstrennung wirks. Zwangstrennung
enscheibe im Nachlauf
Gear size Nominal Usable revs. 40° Gear ratio Overrun revs. of Rev. of the drive shaft from Rev. of the drive shaft
revolution Cam disc i drive shaft in each switching point up to effec- | from switching point ef-
15° cam disc direction tive forced separation fective forced separa-
tion with overrun
rechtsdreh. linksdreh.
clockwise counter
clockwise
67 62 69,98 7.6 0,62 0,718 6,04
1 110 100 115,68 12,6 1.025 1,187 9,98
180 165 188,80 20,7 1,673 1,937 16,29
280 265 299,86 32,8 2,656 3,076 25,88
2 470 405 495,67 54,3 4,390 5,085 42,77
770 715 809,02 88,7 7,168 8,3 69,82
1200 1140 1284,90 140 11,384 13,183 110,9
3 2000 1880 2123,97 323 18,82 21,79 184,1
3300 3000 3466,66 380 30,71 35,57 299,2
5200 4850 5505,87 604 48,78 56,49 475,2
4 8700 8000 9101,20 998 80,64 93,38 785,4
14200 13200 14854,80 1029 131,61 152,41 1282,0

Datum / Date 10.2008




Biihnentechnik / Stage technology

Getriebe - Nocken - Endschalter Reihe 51 / 51 DZ
Geared Cam Limit Switches Series 51 / 51 DZ

Stromuaoyg

3.3 Elektromagnet - Federdruck - Zahnkupplung EZX 0.1

Speziell fir die Anforderungen von Punktzugwinden in der
Buhnentechnik wurde die formschlussige Elektromagnet - Fe-
derdruck - Zahnkupplung EZX 0.1 entwickelt. Sie kann mit al-
len Baureihen der Stromag Steuerstrom - Getriebe - End-
schalter kombiniert werden und erfullt in der Kombination alle
aus dieser Spezialanwendung bekannten Forderungen in
idealer Weise.

Merkmale (siehe Zeichnung unten)

1

Innen - und AuBenzentrierung der Eintriebsnabe fur di-
rektes Anflanschen von Controlflex - Kupplungen oder
Ketten- bzw. Zahnriemenradern.

GroBe Lagerabstande fur die Aufnahme groBer Radial-
kréfte.

Formschlissige Planverzahnung durch Federdruck ge-
schlossen, elektromagnetisch gedffnet.

Spielfreie Drehmomentibertragung durch Doppelmem-
bran.

GroB dimensionierte Spule fiir sicheres Schalten Uber
groBen Luftspalt.

Klemmring flr spielfreie Drehmomentibertragung auf den
Getriebeschalter

Zusétzliche formschlissige Wellenverbindung zwischen
Kupplung und Getriebeschalter.

Im gedffneten Zustand wirkt die Kupplung als Bremse fur
den Getriebeschalter. Eine ungewollte Verstellung ist ver-
hindert.

Zusétzliche Zentrierung fur das Aufbringen eines Schalt -
ringes zur Schaltzustandsiberwachung der Kupplung
mittels beruhrungsfreien Schalters (auch in geprufter
Sicherheit).

3.3 EZX 0.1 Electromagnetic spring - applied toothed
clutch

The EZX 0.1 positive - locking electromagnetic spring - ap -
plied toothed clutch has been developed specially for use
with stage hoisting gear, and can be combined with all Stro-
mag control current geared limit switch series to fully meet all
requirements of this special application.

Features (see drawing below)

1 Internal and external centering of the input hub for direct
flange - mounting of Controlflex couplings or chains and
toothed belt pulleys.

2 Large bearing distances for taking up high radial forces

3 Form-locking rack teeth closed by spring pressure and
opened electromagnetically.

4 Backlash-free torque transmission via double dia-
phragm.

5 Large dimensioned coil for reliable switching via large air
gap.

6 Clamping ring for backlash - free torque transmission to
geared switch.

7 Additional form - locking shaft connection between clutch
and geared switch.

8 In an open condition, the clutch acts as a brake for the
geared switch; accidental adjustment is prevented.

9 Additional centering for the provision of a contact ring for
monitoring the switched condition of the clutch by means
of a contactless switch (also safety approved).
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800201 e1eq / wnieqg

Getr. - Schalter 51 mit El. - Zahnkupplung und Encoder fiir die Biihnentechnik
Geared switch 51 with el. toothed clutch and encoder for stage technology

Spule/Coil 24V
24 Watt 70.5

T2x30°
6.4

.

™
=
9 5 3 1
s © % T} [TT1
2 40
6 M20 x 1,5
= -
Option CPS - Kupplung/coupling J | = Y o

in the switch housing
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j‘ Option assembly of encoder
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Elektr.Federdruck - Zahnkupplung EZX0.1
Electromagnetic spring - applied toothed clutch EZX0.1

M 20x1,5

h
J

\ Encoderanbau mit Adapterflansch

Assembly of encoder with adapter flange

Anbau von Encodern mit 36 oder @50 Flansch direkt am Gehause
Direct mounting of encoders to the housing with flange dia. 36 or dia. 50

Bei Encodern mit z.B 280 Flansch erfolgt der Anbau tber ein Adapterstlick
Encoders with a flange of e.g. dia. 80 are fitted with an adapter

Bauform/Construction B3/5

DD1_40293H
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800201 @1eq / wnieqg

Getr. - Schalter 51 mit El. - Zahnkupplung fiir die Biihnentechnik
Geared switch 51 with el. toothed clutch for stage technology

Spule/Coil 24V
24 Watt
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Electric coil connection in the switch housing
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Elektr.Federdruck - Zahnkupplung EZX0.1
Electromagnetic spring - applied toothed clutch EZX0.1
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Bauform / Construction B5
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Stromaoay

safety in motion

GKN Stromag AG

HansastralRe 120

59425 Unna

Tel.:  +49 2303 102-0

Fax: +49 2303 102-201
www.stromag.com / www.gkn.com
info.stromag@gkn.com

GKN Stromag Dessau GmbH
Dipl.-Ing. Dirk Fahlbusch
Dessauer Stralke 10

06844 Dessau

Tel.:  +49 340 2190-0

Fax: +49 340 2190-221
vertrieb.dessau@stromag.com

Dipl.-Ing. Uwe Aheimer
Eulenhof 14

74219 Mockmihl

Tel.: +49 6298 929071
Fax: +49 6298 929072
Mobil: +49 173 2684179
uwe.aheimer@gkn.com

Elastische Kupplungen
Klaas van Dijk

Dijkhuizen 6

NL-7961 AK, Ruinerwold
Tel.: +31 522 48 00 30
Fax: +49 2303 102 6306
Mobil: +49172 284 92 92
klaas.vandijk@gkn.com

Gregor Burczinski
Hansastrale 120

59425 Unna

Tel.: +49 2303 102 284
Fax: +492303 102 6284
Mobil: +49 172 5768863
gregor.burczinski@gkn.com

Stefan Koesfeld
HansastralRe 120

59425 Unna

Mobil: +49 173 1701605
Fax: +49 2303 102 6284
stefan.koesfeld@gkn.com

Endschalter

Dipl.-Ing. Eberhard Stubbe
Weidenweg 7, 18211 Bargeshagen
Tel.: +49 38203 22123

Fax: +49 38203 22139

Mobil: +49 172 6331676
eberhard.stubbe@gkn.com

Schaltbare Kuppl. & Bremsen
Dipl.-Ing. Alexander Ennulat
Grabenstetterstr. 28

72587 Romerstein-Strohweiler
Tel.: +49 7382 936460

Fax: +49 2303 102-6009

Mobil: +49 172 5354056
alexander.ennulat@gkn.com

Dipl.-Ing. Ralf Beilke
Hansastrale 120

59425 Unna

Tel.: +49 2303 102-435
Fax: +49 2303 102-6435
Mobil: +49 172 2313057
ralf.beilke@gkn.com

Stromag WEP GmbH
Dipl.-Ing. Martin Platt
Hansastrale 120, 59425 Unna
Tel.: +49 2303 102-507

Fax: +49 2303 102-400

Mobil: +49 173 5992811
martin.platt@gkn.com

Dipl.-Wirtsch.-Ing. Werner Honer
Hansastrale 120, 59425 Unna
Tel.: +49 2303 102-241

Fax: +49 2303 102-400

Mobil: +49 173 3991584
werner.hoener@gkn.com

Industriebremsen
Dipl.-Wirtsch.-Ing. Bernd Kortmann
Hansastralte 120

59425 Unna

Tel.: +49 2303 102-394

Fax: +49 2303 102-255

Mobil: +49 172 2313056
bernd.kortmann@gkn.com

Ing. Ernst Faulbaum
HansastralRe 120

59425 Unna

Tel.: +49 2303 102-387
Fax: +49 2303 102-255
Mobil: +49 173 5444413
ernst.faulbaum@gkn.com

Europa

Belgien

GKN Stromag Benelux NV
Wolfsakker 8, 9160 Lokeren
Tel.: +329 3268130

Fax: +329 3268132
Info.belgien@gkn.com

Frankreich

GKN Stromag France SAS
Vertrieb:

20, Allée des Erables - Paris Nord ||
95911 Roissy CDG Cédex
Tel.: +33 149 903220

Fax: +33 149 890638
sales@stromagfrance.com
Produktion:

Avenue de I'Europe

18150 La Guerche / L'Aubois
Tel.: +33248 807272

Fax: +33 248 740524

GKN Stromag SAS

Z| Edison - 9 Rue Jean-Baptiste Dumaire
57204 Sarreguemines Cédex

Tel.: +33 387 952543

Fax: +33 387 954543
sarreguemines.str242@stromag.com
Zusatzlich Reprasentant in:

Algerien, Marokko, Tunesien
GroBbritannien

GKN Stromag UK Ltd.

29, Wellingborough Rd.
Rushden Northants NN10 9YE
Tel.: +44 1933 350407

Fax: +44 1933 358692
stromaguk@stromag.com
Zusatzlich Reprasentant in:
Australien, Irland

Italien

GKN Stromag Italia S.p.A.
Via Carducci 133

20093 Cologno Monzese (Mi)
Tel.: +39 02 2540341

Fax: +39 02 2532465
info@stromag.it

Osterreich

GKN Stromag Austria GmbH
Slamastrale 32

1232 Wien

Tel.: +43 16163880-900

Fax: +4316163880-910
stromag.austria@gkn.com
Zusatzlich Reprasentant in:
Albanien, Bosnien, Bulgarien,
Griechenland, Kroatien, Kuwait,
Libanon, Libyen, Malta, Mazedonien,
Montenegro, Ruménien, Serbien,
Slovenien, Ungarn, Zypern

Portugal

Sotécnica

Sociedade Electrotécnica, S.A.
Rua do Vale de Pereiro, 8

1250 Lisboa

Tel.: +351219737111

Fax: +351 219737003
geral@sotecnica.pt

Russland

Russ. Féderation und ehem. GUS-Staaten
Stromag-Vertretung

000 ,BOLLFILTER Russland”
Datschnij Pr. 2 - 1, Liter ,A“, Buero 23N,
St.Petersburg - 198207, Russland
Tel./Fax: +7 812 3646180

Tel.: +7 901 3008961
info@stromag.ru
Kompetenzzentrum
Kompressoranwendungen

Dr. Spektor, Boris A.

127018 Moskau, ul. Skladochnaja, 6
Tel./Fax: +7 495 6893002

Tel.: +7 916 6542342
compressor@stromag.ru

Area Sales Manager

Dipl.-Ing. Thomas Ringel

Mobil DEU  +49 172 2322654
Mobil RUS  +7 921 9831459
thomas.ringel@gkn.com

Schweiz
Stromag-Vertretung
Grabenstetterstr. 28

72587 Romerstein-Strohweiler
Tel.: +49 7382 936460

Fax: +49 2303 102-6009
Mobil: +49 172 5354056
alexander.ennulat@gkn.com

Skandinavien

GKN Stromag Scandinavia AB
Dombherrevéagen 11

SE-192 55 Sollentuna

Tel.: +46 8 7610650

Fax: +46 8 7610665
info.sweden@stromag.com
Office Danmark

Office Norge

Hyggenveien 35

3440 Royken

Tel.:  +47 3129 1090

Fax: +47 3129 1095
info.stromagnorway@gkn.com

Office Suomi
Metsapellontie 2
05200 Rajamaki

Tel.: +358 94522122
Fax: +358 94522112

£ mbemmfnlamd Al oM

GKN LAND SYSTEMS

Spanien

GKN Stromag Ibérica S.A.

Pol.Ind. Can Salvatella

Avda. Arrahona, 54

08210 Barbera del Vallés (Barcelona)
Tel.: +34 93729 06 31

Fax: +34 9372907 30
stromag.spain@gkn.com

Tiirkei

Stromag Vertretung

BM MAKINA SAN. ve TiC. LTD. ST
Inénii Mah. Gebze

Guzeller Organize Sanayi Bolgesi
Ebulfez Elgibey Sok. No: 20
Gebze 41400 / KOCAELI

Tel.:  +90 262 7510208

Fax: +90 262 7510822
info@bmmakina.com.tr

Area Sales Manager

Murat Tayfun Sengezer (M.Sc.)
Tel.: +49 2303 102289

Mobil: +49 172 2331011
tayfun.sengezer@gkn.com

Tschechische Republik
GKN Stromag Brno s.r.o.
Spitalka 23a, 60200 Brno
Tel.: +420 543210637
Fax: +420 543210639
stromag.brno@gkn.com
Zusatzlich Reprasentant in:
Slowakei, Polen

Asien

GKN Stromag (Taicang) Co., Ltd.
12 East Chaoyang Road

Taicang City, Jiangsu

China 215400

Tel.: +86 512 5358 1800

Fax: +86 512 5358 0828
sales@stromag-china.com

Indien

GKN Stromag India Private Ltd.
T-153, MIDC

Bhosari

Pune 411026

Tel.: +91 20 40769900

Fax: +91 2040769910
info@stromag.in

Japan

K. Brasch & Co. Ltd.
Y’s Bldg., Room 402
2-13, Tsukishima
1-chome, Chuo-ku
Tokyo 104-0052

Tel.: +81 3 55607591
Fax: +81 3 55607595
info@kbrasch.co.jp

Singapore

Stromag Representative

Office for South East Asia

Voith Turbo Pte Ltd / Voith Building
10, Jalan Lam Huat (off Kranji Road)
Singapore 737923

Tel.: +65 68615100
sgvoith@pacific.net.sg

Siid-Korea

Stromag Korea Ltd.

891 Tamnip-dong, Yueseong-gu,
Daejeon, 305-510

Tel.: +82 429343737

Fax: +82429343738
sg.lee@stromagkorea.co.kr

Taiwan

Lust Technology Co., Ltd.
1F, No. 7, Industry E. Rd. IV
Science Based Industrial Park
Hsinchu

Tel.: +886 3 5795188

Fax: +886 3 5795065
info@lust.com.tw

Australien

Stromag Sales Pty.

Unit 8/7 - Rocco Drive
Victoria 3179

Tel.: +61 397 532577
stromagsales@bigpond.com

Afrika

Siidafrika

Powermite Africa (Pty) Ltd
Powermite House

92 Main Reef Road,
Technicon, Roodepoort
P.O.Box 7745

2000 Johannesburg

Tel.: +27 11 7601919
roberg@powermite.co.za

Brasilien

Stromag

Fricgées e Acoplamentos Ltda.
Av. Sargento Geraldo Santana, 154
04674-000 Sao Paulo - SP

Tel.: +55 11 55471220

Fax: +55 11 55242247
stromag@stromag.com.br

Nordamerika

USA/ Canada

GKN Stromag Inc.

85 Westpark Road
Centerville (Dayton)

Ohio 45459

Tel.: +1937 4333882
Fax: +1937 4336598
jalbrecht@stromaginc.com
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